.

1 FLEXI BLE POLYURETHANE FOAM FI ELD .OF THE | NVENTI ON The presenﬁ?+®h%ﬁﬂ#oﬁ%
Yelates to a flexible pol yurethane floam ¢hereinafter referred to ﬁ? .
"flexible foam') which can hardly be hydrol yzed and shows a smal | rdﬁ“
.tensile strength, etc. even after exposure to ozone. The present invention
‘also relates to'a flexible foamwhich exhibits further inprovements in

physi cal properties such as tensile strength and el ongation, suffers little-
deterioration due to ultraviolet rays, etc., and has a proper air
permeability, a good formability and an excel |l ent waterproofness. The
present invention-further FIEZIBKE t ROLGYGRETHANRE c¥Q8Mmade of a fl exi bl e foam
excellent in these various properties. The flexible foamof the present

invention can find wide applggaih O fuf- INPEERKEN edge as

The present invention relates to a flexible
polyurethane foam (hereinafter referred to as "flexiblé
foam") which can hardly be hydroiyzéd and shows a small drop
of tensile strength, etc. even after exposure to ozone. The
present invention also relates fo a flexible foam which
exhibits further improvements in physical properties such as
tensile strength and elongation, suffers little deterioration
due to ultraviolet rays, etc., aﬂa has a proper air
permeability, a good formability and an excellent
waterproofness. The present invention further relates to a
speaker edge made of a flexible foam excellent in these
various properties. The flexible foam of the present
invention can f£ind wide application, e.g., spéaker edge as
well as soundproofing material for hard disc apparatus,
damping material, roll and sealant for toner cartridge in
various printers, etc.

BACKGROUND OF THE INVENTION

Flexible foams are divided into two groups, i.e.,
foam comprising a polyester polyol (hereinafter referred to
as "polyester foam") and foam comprising a polyether polyol
(hereinafter referred to as "polyether foam"). The
characteristics of these foams are drastically affected by
the polyol used. Thus, these foams essentially differ in

mechanical and chemical properties depending on the molecular

T — |




wel | as soundproofing material for hard di sc apparatus, danping material,
foll and sealant for toner cartridgefin Various printers, etc. BACKGROUND
OF THE | NVENTI ON Fl exi bl e foans are divided into two groups, i.e., foam
conprising a polyester polyol (hereinafter referred to as "pol yester foam)
and foam conprising a pol yether polyol (hereinafter referred to as

"pol yether foani). The characteristics of these foans are drastically
affected by the polyol used. Thus, these foans essentially differ in
mechani cal and chemical properties depending on the nol ecul ar 2

struct ur e SFEytyRe of Heolye} anthecinbranehesnlars gphessve force of

foam, etc.

The polyester foam has small cells, an excellent
appearance and a great tensile strength and elongation. With
respect to elongation after compression molding in
particular, the polyester foam is very superior to the
polyether foam. The polyester foam is also excellent in oil
resistance and solvent resistance and chemically stable.
Further, the polyester foam exhibits good heat resistance and
weather resistance. However, the polyester foam has a great
disadvantage that it shows a strength drop due to hydrolysis
of ester bond attributed to polyester polyol used for the
production of foam. The inhibition of hydrolysis will be
hereinafter referred to as "resistance to wet heat aging”.
The polyester foam is further disadvantageous in that it
suffers a relatively great hysteresis loss and thus is not
suitable for use as cushioning material.

On the other hand,-the polyether foam is very
superior to the polyester foam with respect to hydrolysis.
The polyether foam is also excellent in flexibility,
restorability, etc. However; the polyether foam is inferior
to the polyester foam with respect to oil resistance, solvent
resistance, etc. Fufther,-a polyether foam having a very low
air permeability can be hardly obtained. Moreover, the
polyether foam exhibits a small tensile strength and

elongation. In particular, the polyether foam shows a great
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foam etc. The polyester foam has small cells, an excellent appearance and
& great tensile strength and el ongation. 'Wth respect to elongation after
conpression nolding in particular, the polyester foamis very superior to
the polyether foam The polyester foamis also excellent in oil resistance
and sol vent resistance and chemically stable. Further, the polyester foam
exhi bits good heat resistance and weat herresi stance. Fbmever, t he pol yester
foam has a great disadvantage that it shows a strength drop due to

hydrol ysis of ester bond attributed to pol yester polyol used for the
product|cnﬁtﬁpf@én$tﬂ%@gthhabdtanngﬁth9dréﬁygrscﬂmpreﬁélﬁ@r@Pdéﬂpér
referred to as "resistance to wet heat aging". The polyester foamis
further d|%%EV%%F&QEB%SPP%Y?HB?rlfoéﬂf#§r§°§sF€F§PP3¥I} nERTAOTh S &h&si s

| oss and tth is not _suitable for use as cushioning material .
polyester foam with respect to resistance to ozone

deterioration. At present, therefore, the polyether foam
yields to the polyester foam in many practical uses despite
its advantage that it can be hardly hydrolyzed and exhibits
an excellent resistance to wet heat aging. The inhibition of
ozone deterioration will be hereinafter referred to as
"resistance to ozone deterioration". Further, the polyether
foam is inferior to the polyester foam with respect to
resistance to deterioration by ultraviolet ray, etc. (The
inhibition of deterioration by ultravioclet ray, etc. will be
hereinafter referred to as "weather resistance".)

The flexible foam is essentially porous. Even when
compressed under heating, the flexible foam cannot be
provided with destted waterproofness regardless of whether it
is of ester or ether type. 1In order to solve the problem of
waterproofness, the following approaches have been proposed.

(i) A method which comprises providing a waterproof
film on the surface of the flexible foam

(ii) A method which-comprises impregnating the
flexible foam with an emulsion of a fluororesin, and then

- drying the flexible foam to-remove water therefrom, thereby
rendeiing the flexible foam water-repellent -

However, the method (i) is disadvantageous in that it

is difficult to form a homogeneous water-impermeable film on
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On the other hand, the polyether foamis very superior to the polyester
foamw th respect to hydrolysis. The pol yether foamis also excellent in
flexibility, restorability, etc. However, the polyether foamis inferior to
t he polyester foamw th respect to oil resistance, solvent resistance, etc.
Further, a polyether foamhaving a very low air perneability can be hardly
obt ai ned. Moreover, the polyether foamexhibits a small tensile strength
and elongation. In particular, the polyether foam shows a great 3 drop
of strength and el ongation after conpression nolding. Further, the

pol yet her theafrrfaegnofdar BpyFibALefiogm T@Ving FIMAIS MIFHRRAEDS r espect

to resistance,to ozone . . . . .
Further, as the material constituting the film there is often

used a low heat-resistance material. A film formed of such a
material can soften and melt to destruction when compressed
under heating. Moreover, this method adds to cost. On the
other hand, the method (ii) is disadvantageous in that it is
considerably difficult to uniformly impregnate a flexible
foam having the low air permeability with an emulsion of a
fluororesin to enhance its waterproofness. Even if such a
flexible foam can be uniformly impregnated with an emulsion
of a fluororesin, it is difficult to completely remove water
content from the foam, making it easy to render the
waterprbofness heterogeneous. Further, such an emulsion of a
fluororesin is very expensive. Thus, the resulting foam,
too, is very expensive.

It has been attempted to develop a foam having
advantages of polyester foam and polyether foam in
combination by the combined use of a polyester polyol and a
polyether polyol. However, the two general-purpose polyols
are poorly compatible with each other. Thus, the two polyols
cannot be uniformly mixed and hence suffer phase separation
that makes it impossible to provide a normal foam unless the
mixing proportion of the poiyester poiyol is at least 50% by
weighf, particularly at least 80% by weight. The
incorporation of a large amount of the polyester polyol makes

it impossible to provide a foam well-balanced in physical
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deterioration. At present, therefore, the pol yet her foamyields to the
“pol yester foamin many practi cal u§és despite its advantage that it can be
hardly hydrol yzed and exhibits an excellent resistance to wet heat aging.
The inhibition of ozone deterioration will be hereinafter referred to as
“"resistance to ozone deterioration". Further, the polyether foamisinferior
to the polyester foamw th respect to resistance to deterioration by
ultraviolet ray, etc. (The inhibition of deterioration by uItravioIet ray,

oo 1 R b A 0585 AP RABEAnLRRES' RRGRR) BT RaE &11P' ¢
fl bl dl f
hhet hor OARE A eé“&a?é% oyt ?ﬁégéﬁéﬂ?%gé%h@mﬁﬁ%i§8i'”em of
wat erpfOOéé‘fééené@ecat&'wmwe a@@rﬁas{@ss hANRABBBR BEOPBIGHrethhnd Mt hod

whi ch conprises providing a water proof
Resin", Nikkan Kogyo Shinbunsha, 1987, page 160. It is

reported in this reference that the mixing of a slight amount
of a polyether polyol in a polyester polyol during the
preparation of a flexible polyurethane foam makes it
impossible to obtain a normal cell, having a delicate effect
on the cell conditions. Thus, when the foregoing two types
of polyols are used in admixture to prepare a flexible
urethane foam, the foam stability of which is important
because its expansion rate is high, the resulting foém have
cracks or voids. 1In some extreme cases, the foam can be
destroyed, giving troubles in the production line.

It has been attempted to enhance the properties of a
foaﬁ by the use of a polyether polyol having an ester bond
incorporated therein. Further, a method which comprises
using a special polyol such as phosphorus-containing
polyester polyol in combination with a specific foam
stébilizer and a method which comprises using a hydroxyl-
terminated prepolymer or isocyanate-terminated prepolymer
have been proposed. In a technical field of connecting a
foam to a surface layer made of a polyvinyl chloride or the
like by molding, the combined use of a specific polyester
polyol and a polyether polycl has been proposed.

However, these proposed methods are conducted in
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filmon the surface of the flexible foam (ii) A nethod which conprises

Y npregnating the flexible foamwi thfan ehulsion of a fluororesin, and then
drying the flexible foamto renove water therefrom thereby rendering the
fl exi ble foam wat er-repell ent However, the nethod (i) is disadvantageous in
that it is difficult to forma honbgeneous water-inperneable filmon 4
the surface of a flexible foam havi ng nunmerous m cropores. Further, as the
material constituting the filmthere is often used a | ow heat-resistance
material. Afilmfornmed of such a material can soften and nelt to

dest r uct i eesurdirtednfriedsisd aneshtlitey e dirge ahicehbimembrriee to

cost. On the .
(JP-B-52~-35077 (the term "JP-B" as used herein means an

"examined Japanese patent publication"), JP-A-55-27315 (the
term "JP-A" as used herein means an "unexamined published
Japanese patent application"), etc.) and semirigid foam (JP-
B-3-26694, JP-A-62-148516, etc.). These proposed methods are
not put into practical use in the technical field of ordinary
flexible foam. The preparation of the foregoing specific
polyester polyol comprising a polyether polyol having an
ester bond incorporated therein requires a complicated
procedure. Thus, the resulting polyester polyol is
expensive. If such a polyester polyol is used singly, the
properties of the resulting foam cannot be widely varied.
Further, the concentration of ester groups which can be
incorporated into the foam is too low to provide a sufficient
enhancement in the physical properties of the foam. U.S.
Patent 4,374,935 discloses that a mixture of a specific
polyester polyol and a pol&ether polyol is used to improve
hydrolysis resistance and mechanical properties such as
compression strength of a flexible urethane foam. The
specific polyester polyol caﬁ be obtained by the
polycondensation of an organic dicarboxylic acid with a
specific polyol mixture. ﬁowever, this invention has
excellent damping properties and thus is suitable for molding
into automobile sheet. Further, this specific polyester

polyol contains (or must contain) 1,4-butanediol during
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ot her hand, the nmethod (ii) is disadvantageous in that it is considerably
difficult to uniformy inpregnate a ¥l exi'bl e foam having the low air
perneability with an emul sion of a fluororesin to enhance its

wat er proof ness. Even if such a flexible foamcan be uniformy inpregnated
with an emul sion of a fluororesin, it is difficult to conpletely renove
wat er content fromthe foam nmking it easy to render the waterproof ness
het er ogeneous. Further, such an enulsion of a fluororesin is very
expensi ve. Thus, the resulting foam too, is very expensive. |t has been
at t enpt edpebycenvdéngatidwam Taws ngthevaasuybingf epbapesments &&m and

pol yether foamin_ conbipation by the conbined use of a pol yester polyol and
a pol yet eyd¥Rlysis Fesbskance kst hbmyeadr 5P- pufpBse oo PFBPS &L tRoor | v
compatible with each other. Thus, the tw pol yols cannot be uniformy

m xed and8hehdBOLE 2FmpFRRre o pigt FERd1es have been made of higher

resistance to wet heat aging and resistance to ozone
deterioration. With reference to application of sealing
material, JP-B-2-55470 (filed by NHK Spring Co., Ltd.)
discloses a process for the preparation of a flexible orx
semi-rigid open-;ell type sealing material which comprises
the use of at least one selected from the group consisting of
dimeric acid polyol, castor oil polyol and pdlyether polyol
obtained by the addition polymerization of at least 90 mol$%
of an alkylene oxide having at least 3 carbon atoms.

However, no reference is specifically made to the mixing of a
polyether polyol and a polyester polyol. Further, no studies
are made of hydrolysis resistance (resistance to wet heat
aging) of resistance to ozone deterioration.

A flexible foam finds wide application. In
particular, a polyester foam has heretofore been often used
as a material of speaker edge. A speaker comprises a cone
paper, a-voice coil connected to the cone paper for driving
the cone paper, a magnet for driving the voice coil, and a
flame for fixing the magnet. The speaker edge is a member
which connects the cone paper to the flame in such an
arrangement that the cone paper can be freely vibrated. At
present, as such a membrane there is used a press-molded
flexible foam, thermoformed resin-impregnated fabric or

This Sheet Has Been Replaced -7 -
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that makes it inpossible to provide a nornal foam unl ess the m xi ng
“proportion of the pol yester polyolfls at' | east 50% by weight, particularly
at | east 80% by weight. The incorporation of a | arge anount of the

pol yester polyol nakes it inpossible to provide a foam well-bal anced in
physi cal 5 properties. For the details of disadvantages caused by the
m xi ng of a pol yether polyol and a pol yester polyol, reference can be made
to Iwata, "Handbook of Polyurethane Resin", N kkan Kogyo Shi nbunsha, 1987,
page 160. It is reported in this reference that the m xing of a slight
amount of ferped yeulper por ybhermoplastiesrefFipoFPERPtduri ng the preparation

of a flexible pohyurethane foam nakes it
he speaker edge has the following requirements:

(i) The speaker edge must be so flexible as not to
prevent free vibration of the cone paper;

(ii) The speaker edge must be longitudinally
flexible to retain the cone paper at the predetermined
position, prevent the voice coil and magnet from coming in
contact with the flame and maintain linear wvibration but must
be crosswise rigid to support the weight of the speaker cone
and voice coil; and

(iii) The speaker edge must have a low air
permeability to sound-insulate the interior of the speaker
box from the exterior, minimize the diffraction of souﬁd,
enhance the sound pressure at a bass range and improve the
quality of the sound reproduced by the speaker.

As the material of the speaker edge there has
heretofore been mainly used a polyester foam. This speaker
edge can be normally obtained by cutting a sheet having a
thickness of about 10 mm out of a flexible slab foam, and
then compression-molding the sheet in a molding machine which
has been controlled to a temberature of 200°C. The speaker |
edge thus obtained is then connected to the cone paper and
flame. The speaker edge made of a flexible foam meets the
foregéing various requirements and has the following
advantages as compared with speaker edges made of other

materials.
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| npossible to obtain a normal. cell, having a delicate effect on the cel
tondi ti ons. Thus, when the foregoing two'types of polyols are used in

adm xture to prepare a flexible urethane foam the foamstability of which
s inportant because its expansion rate is high, the resulting foam have
cracks or voids. In sone extreme cases, the foam can be destroyed, giving
troubles in the production line. It has been attenpted to enhance the
properties of a foam by the use of a polyether polyol having an ester bond
i ncorporated therein. Further, a method which conprises using a special

pol yol such as phddiphoriiieitiud i REVERY R4Ee 19| JFht n2ednbla%iPoR - with a
specific foam stabiljzer and a nethqg whi ch _conprises_using a hydroxyl -
Lor mi nat ed-preabI SHEBL ¢ SRYATRIRSY oF FPFARUGE FPRpSF SHerSHaYevEan

proposed: s dealnl £alndi P16 lo£ODNSELLRG-2 TPRMLASLY SYALRCRRLEYEr MRl
speaker edge produces little sound, a good quality reproduced
sound having little noise can be obtained.

(ii) This speaker edge can be three-dimensionally
formed to cope with a wide range of amplitudes.

(iii) The material of the speaker edge has an
excellent stretchability itself. Thus, the resulting speaker
exhibits little deterioration of sound quality due to edge
creep when a large sound is reproduced. At the same time,
the cone paper can follow the large output of sound at a bass
range. Thus, a large sound can be produced from a speaker
having a relatively small diameter.

(iv) The hardness, strength and other properties of
the speaker edge can be easily varied by controlling the
compression factor during compression molding. By changing
the compression factor, the lowest resonance frequency caused
by the weight of various members and other variations can be
controlled.

(v) The raw material and the compression molding do
not cost much.

In recent years, hoﬁever, most automobi;es have an
on-board audio system. Thus, the recent speaker edge must

have an even better durability. In particular, automobile

doors having a speaker provided on its trim have been
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| i ke by nol ding, the conbined use of a specific polyester polyol and a
“pol yet her pol yol has been proposed} However, these proposed net hods are
conducted in 6 restricted fields such as filter foamfree of cel
.menbrane (JP-B-52-35077 (the term "JP-B" as used herein nmeans an "exam ned
Japanese patent publication"), JP-A-55-27315 (the term"JP-A" as used
herei n nmeans an "unexam ned published Japanese patent application"), etc.)
and semrigid foam (JP- B-3-26694, JP-A-62-148516, etc.). These proposed

met hods are not put into practical use in the technical field of ordinary
f1exi bl e PERAPYSHeMBEEPARGt MBXSof THESHoFEGHRE ST &TS AL V&R pol yol

Conprisingogtgngegggreggg¥oknggvkgg %%eaker through the gap between
the door trim and the outer plate, resulting in an unexpected
rise of humidity therein. Therefore, the flexible foam,
which is essentially a porous material, can not form a
speaker edge having a desired waterproofness even when
thermoformed regardless of whether it is of ester or ether.
It has been made clear that when a speaker edge made of
polyester foam is used, its resistance to deterioration under
wet heat becomes very important. Further, from the
standpoint of weather resistance, even a speaker comprising a
speaker edge made of a polyether foam cannot be used as an
on-board speaker of the typé provided on the rear tray, which
can be easily irradiated with direct rays of the sun.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a flexible foam which exhibits an improved
compatibility and considerébly improved resistance to wet
hgat aging and resistance to ozone deterioration by using a
specific polyester polyol compatible with a' polyether polyol
even in an amount of not more than 50% by weight and a
speaker edge compris}ng such a flexible foam.

It is another objecf of the present invention to
provide a flexible foam which comprises a specific aromatic
secondary amine compound incorporated therein to have an even

better resistance to ozone deterioration and a speaker edge

. - 10 - _
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ester bond incorporated therein requires a conplicated procedure. Thus, the
“resul ting pol yester polyol is expensive.' If such a polyester polyol is used
singly, the properties of the resulting foam cannot be w dely varied.
_Further, the concentration of ester groups which can be incorporated into
the foamis too lowto provide a sufficient enhancenent in the physical
properties of the foam U. S. Patent 4,374,935 discloses that a m xture of a
speci fic polyester polyol and a pol yether polyol is used to inprove

hydrol ysis resistance and nmechanj cal properties such as conpression
strengt h SPmRCifERG pFAchr at RARELPAGNECR e specific pol yester polyol can be

obt ai ned by the pol ycondepnsatjon of .an organjc dicarboxylic acid with a
speci fic polyol ntkttfed ﬁBﬁEb%F,°£H?§tiﬁ eﬁh?oﬁrﬁﬁgnéxi@VF&ﬁﬁoﬂaﬁ& ng

Proper | o8 Spfatusel 8,54 LBbn’ OB doRrhBL8 BULRIRAIAG heet. Further,
monofunctionally-terminated compound incorporated therein to
have an improved waterproofness and a speaker edge comprising
such a flexible foam.

Thesé and other objects of the present invention will
become more apparent from the following detailed description
and examples.

The above objects of the present invention has been
attained by the following means:

(1) A flexible polyurethane foam obtained by the
reaction of a composition comprising a polyisocyanate and a
polyol component, wherein the polyol component contains a
polyegher polyol and polyester polyocl between ester bonds,
said polyester polyol having at least one of (i) a
hydrocarbon group having at least 5 carbon atoms and (ii) a
group having a hydrogen atom bonded to a skeleton containing
at least 5 atoms consisting of carbon atoms and hetero atoms.

(2) The flexible polyurethane foam'as described in
(1), wherein the proportion éf the polyester polyol is not
more than 50% by weight based on 100% by weight of the sum of
the content of the polyestei polyocl and the polyether polyol.

- (3) The flexible polyurethane foam -as described in
(1), wherein the polyol component contains a hydroxyl

compound having an ether bond and an ester bond per molecule.
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pol yol contains (or nust contain) 1,4-butanediol during 7

“pol ycondensati on. Thus, the resultihg enhancenent of hydrol ysis resistance
is limted to 5 days of exposure to 85[err]C noi st atnosphere. No studies
.have been nmade of higher resistance to wet heat aging and resistance to
ozone deterioration. Wth reference to application of sealing materi al,
JP-B-2-55470 (filed by NHK Spring Co., Ltd.) discloses a process for the
preparation of a flexible or sem-rigid open-cell type sealing materi al

whi ch conprises the use of at |east one selected fromthe group consisting

of dineric acid pdtyol Theafdexifile polyprediansolframeas sRseriked athed by
the addit%%q,p%%%g%&L?%HQMES¥§J¥ Jéﬁggnéﬁ%lggééains a polyester polyol

having a secondary terminal hydroxyl group.

(5) The flexible polyurethane foam as described in
(1), wherein the polyol component contains a polymer polyol.

(6) The flexible polyurethane foam as described in
(1), wherein the composition contains an aromatic secondary
amine compound in an amount of from 1 to 25 parts by weight
based on 100 parts by weight of £he polyol contained in the
polyol component.

(7) The flexible polyurethane foam as described in
(1), wherein the composition comprises a monofunctionally-
terminated compound having at least one of (i) a hydrocarbon
group having at least 5 carbon atoms and (ii) a group having
a hydrogen atom bonded to a skeleton containing at least 5
atoms consisting of carbon atoms and hetero atoms at one end
of the molecular chain or a middle portion thereof and an
active group reactive with the isocyanate group contained in
the polyisocyanate or an active group reactive with an active
hydrogen group contained in the polyol contained in the
polyol component (these acti%e groups are bonded to the
carbon atom at the end of the molecular chain or the carbon
atom adjacent to the terminal carbon atom) at the other end
thereof .

(8) The flexible polyurethane foam as described in

(1), which is used as a speaker edge.
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_of an al kyl ene oxide having at least 3 carbon atons. However, no reference

Is specifically made to the m xing bt a pol yet her polyol and a pol yester
no studi es are nade of hydrol ysis resistance (resistance
A flexible foam

pol yol .

Furt her,
to wet heat aging) or resistance to ozone deterioration.

finds wide application. In particular, a polyester foam has heretofore been
often used as a material of speaker edge. A speaker conprises a cone paper,
a voice coil connected to the cone paper for driving the cone paper, a
magnet for drivin? the voice coil, and a flame for fixing the nmagnet.

speaker edge is a

re3|n-|np%%g9%&ed fabric._ or

component, wherein the polyol component contains at

least one of a hydroxyl compound having an ether bond and an
ester bond per molecule and a polyester polyol having a
secondary terminal hydroxyl group and a polyether polyol.

(10) The flexible polyurethane foam as described in
(9), wherein the polyol component contains a polymer polyol.

(11) The flexible polyurethane foam as described in
(%), wherein the composition contains an aromatic secondary
amine compound in an amount of from 1 to 25 parts by weight
based on 100 parts by weight of the polyol contained in the
polyol component.

(12) The flexible polyurethane foam as described in
(9), wherein the composition comprises a monofunctionally-
terminated compound having at least one of (i) a hydrocarbon
group having at least 5 carbon atoms and (ii) a group having
a hydrogen atom bonded to a skeleton containing at least 5
atoms Eonsisting of carbon atoms and hetero atoms at one end
of the molecular chain or a middle portion thereof and an

active group reactive with the isocyanate group contained in

the polyisocyanate or an active group reactive with an active

hydrogen group contained iﬁ the polyol contained in the
polyoi component (these active groups are bonded to the
carbon atom at the end of the molecular chain or the carbon

atom adjacent to the terminal carbon atom) at the other end

fnbar fdrdir Lleo Redair athans feas strtaidehdy | in such
an arrangenent .that the cone paper can be ﬂreekgﬂ;%frated. At present, a

such a neRBRERECPNOEe & SOROF L1 SOMRTIRING | FIRANREHRr iRt of med
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8 formed rubber or thernoplastic resin sheet. The speaker edge has the
“following requirenents: (i) The spehker edge must be so flexible as not to
prevent free vibration of the cone paper; (ii) The speaker edge nust be
Jdongitudinally flexible to retain the cone paper at the predeterm ned
position, prevent the voice coil and magnet. fromcomng in contact with the
flame and maintain linear vibration but nust be crosswise rigid to support

t he wei ght of the speaker cone and voice coil; and (iii) The speaker edge
nmust have | ow air perneability to sound- insulate the interior of the
speaker b eLEGh t he exterior, mnimze the diffraction of sound,

(13) The flexible polyurethane foam as described in
(9), which is used as a speaker edge.

BRIEF DESCRIPTIQON QOF THE DRAWINGS

These and other objects of the invention will be seen
by reference to the description, taken in connection with the
accompanying drawing, in which:

Fig. 1 graphically illustrates the resistance to wet
heat aging of the flexible foams of Comparative'Examples 1
and 2 and Examples 3 and 4;

Fig. 2 graphically illustrates the resistance to
ozone deterioration of the flexible foams of Comparative
Examples 1 and 2 and Examples 3, 4, 39 and 40; and

Fig. 3 graphically illustrates the weather resistance
of the flexible foams of Comparative Examples 1 and 2 and
Examples 3, 4, 39 and 40.

DETAILED DESCRIPTION OF THE INVENTION

The foregoing polyel component contains variogs
pelyols as well as a foaming agent, a catalyst, a foam
stabilizer, etc. The foregoing "composition" may comprise an
aromatic secondary amine combound defined in the above item
(6) or (11) and a monofunctionally-terminated compound
defined in the above item (7) or (12) incorporated therein as
neceseary. As the foaming agent there may be mainly used
water, in combination with dichloromethane or the like for

the purpose of inhibiting the generation of heat. As the

HIS SHEET HAS BLENM
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-£nhance the sound pressure at a bass range and inprove the quality of the
sound reproduced by the speaker. As the material of the speaker edge there
has heretofore been mainly used a polyester foam This speaker edge can be
normal |y obtained by cutting a sheet having a thickness of about 10 nmm out
of a flexible slab foam and then conpression-nolding the sheet in a
nol di ng machi ne whi ch has been controlled to a tenperature of 200[err]C
The speaker edge thus obtained is then connected to the cone paper and

flane. Th I a. t (o] vari ous
f@%ﬁs t] aépéz;‘es t ef@zﬁflﬂé Roth&Xip! €séQamh"BRL Se estaq 8¢0i Rg

requi r enment ow ng advant ages as conpared with speaker
edges madgpie R{r A€+ @i$ry amine and an organic tin compound such

as stannous octoate, dibutyltin diacetate and dibutyltin
dilaurate in combination. As the foam stabilizer there may
be used a general-purpose block copolymer of dimethyl
polysiloxane with a polyether or the like. The foregoing
compositioh may further comprise an oxidation inhibitor, an
ultraviolet absorbent, a light stabilizer, an electrically-
conductive ;ubstance such as carbon black, a colorant, a
filler, etc. incorporated therein.

As the foregoing "polyisocyanate" there may be used
any polyisocyanate which is commonly used in the preparation
of a flexible foam without any restriction. Examples of such
a polyisocyanate include toluene diisocyanate (TDI),
diphenylmethane diisocyanate (MDI), mixture of TDI and MDI,
modification product of TDI and MDI and the like. Other
examples of the polyisocyanate employable herein include
aromatic polyisocyanates such as polymeric MDI, 1,5-
naphthalene diisocyanate, trizine diisocyanate (TODI),
péraphenylene diisocyanate, xylylene diisocyanate (XDI) and
tetramethylxylene diisocyanaﬁe. Further, aliphatic or
alicyclic polyisocyanates such as hexamethylene diisocyanate,
hydrogenated XDI (H¢XDI), h&drogenated MDI (H,,MDI),
isophbfone diisocyanate, cyclohexyl diisocyanate and lysine
diisocyanate (LDI) may be used.

As the polyol to be contained in the polyol component
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9 (i) Since this speaker edge is light and flexible, it can exhibit a
Trai nt ai ned reproduction efficiency Wwhen applied to a snall dianeter
speaker. Further, since this speaker edge produces little sound, a good
qual ity reproduced sound having little noise can be obtained. (ii) This
speaker edge can be three-dinensionally forned to cope with a w de range of
anplitudes. (iii) The material of the speaker edge has an excell ent
stretchability itself. Thus, the resulting speaker exhibits little
deterioration of sound quality due to edge creep when a |arge sound is

r epr oducedth@ret hayshaeusedea phdyesherpapdivodard hegeipafiter (xafprmag R of
sound at a bass range. Thus, a |arge sound can he produced froma speaker
having a r@faf +9BEyCBALN| PAL¥RELEE. PPLYPLIHe RO &L 1SN &fd 'dtihkr

prOpertieSao;mydrocarbon group having at least 5 carbon atoms" and " (ii)
a group having a hydrogen atom bonded to a skeleton
containing at least 5 atoms consisting of carbon atoms and
hetero atoms" (hereinafter referred to as "hetero atom-
containing group") between ester bonds and "polyether polyol"
in combination.

The long-chain polyester éolyol has an excellent
compatibility with a polyether polyol as compared with the
conventibnal polyester polyol having a short-chain
hydrocarbon group. Even if the content of such a long-chain
polyester polyol falls below 50% by weight of the total
weight of the polyol, the reaction proceeds without any
problem to obtain a flexible foam having a good quality. The
skeleton constituting the foregoing hydrocarbon group and
hetero atom-containing group may be straight-chain or
branched. The number of cérbon atoms contained in all the
hydrocarbon groups between the ester bonds and sum of the
number of carbon atoms and hetero atoms contained in the
hetero atom-containing group-each do not have to be at least
5. If the number of these long-chain groups is preferably at
least 1/3, more preferably.at least 1/2 of the total number
of hyﬂrocarbon groups and hetero atom—containing groups
_between ester bonds, a long-chain polyester polyol can be

obtained which exhibits an excellent compatibility with a
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t he speaker edge can be easily varied by controlling the conpression factor
during conpression nol ding. By chanding the conpression factor, the |owest
resonance frequency caused by the weight of various nenbers and ot her
variations can be controlled. (v) The raw nmaterial and the conpression
mol di ng do not cost nuch. In recent years, however, nobst autonobiles have
an on-board audi o system Thus, the recent speaker edge nust have an even
better durability. In particular, autonobile doors having a speaker

provided on its trim have been enpl oyed nore and nore. Thus, rainwater
and ot her palyethentpplyotapashienlanly dhsispeiker fommdmgh neeetdmn bet ween
procedure.

The mixing proportion of the long-chain polyester
polyol is preferably not more than 50% by weight as defined
in the above item (2) from the standpoint of resistance to
resistance to wet heat aging. If the mixing proportion of
the long-chain polyester polyol falls below 50% by weight, a
flexible foam having the same or better resistance to wet
heat aging than the polyether foam can be obtained.

The long-chain polyester polyol can be obtained by
the condensation reaction of a polyvalent alcohol having a
hydrocarbon group having at least 5 carbon atoms (hereinafter
referred to as "long-chain polyvalent alcohol") with a
dibasic acid having a hydrocarbon group having not more than
4 carbon atoms (hereinafter referred to as "short-chain
dibasic acid”). The long-chain polyester polyol can also be
obtained by the qondensation reaction of a polyvalent alcohol
having a hydrocarbon group‘having not more than 4 carbon
atoms (hereinafter referred to as "short-chain polyvalent
alcohol") with a dibasic acid having a hydrocarbon group
having at least 5 carbon atoﬁs (hereinafter referred to as
"long-chain dibasic acid"). Alternatively, the long-chain
polyester polyol can be obfained by the reaction of a long-
chain-polyvalent alcohol with a long-chain dibasic acid. In
this case, a long-chain polyester polyol having a better

compatibility with a polyether polyol can be obtained.
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the door trimand the outer plate, resultlng in an unexpected rise of
“humidity therein. Therefore, the fllexibl'e foam which is essentially a
porous nmaterial, can not forma speaker edge having a desired

_wat er pr oof ness even when thernoformed regardl ess of whether it is of ester
or ether. It has been nmade clear that when a speaker edge nade of pol yester
foamis used, its resistance to deterioration under wet heat becones very

i mportant. Further, fromthe standpoint of weather resistance, even a
speaker congr|3|ng a_speaker edge made of _a pol yet her foan1cannot be used

as an on-Bb ?EnébéﬁﬁéY'thﬁhéoﬂgpéhﬁiﬁvPBéHeéﬁthBOFQEﬁ FP&y b&hi ch can be
easily |rrad|ate wth direct s.of the sun. SUWARY THE 1. NVENTI ON |t
i s t her ef BFRIURCGLPEENST FiRE- BPé§éH9 Pﬂi@ﬁ?F&ﬁaF&OBr8§lGecgcﬂﬁﬁklbIe f oam

whi ch exhibits. 20 hIpLayed ROARALLRLLL! ¥rB08 §203hEPtAP L e bon
atoms. A polycarbonate polyol obtained from a long-chain
polyvalent alcohol, too, can be used as a iong—chain
polyester polyol.

Examples of the long-chain polyvalent alcohol
employable herein include methylpentanediol (6 carbon atoms),
pentanediocl (5 carbon atoms), trimethylolpropane (6 carbon
atoms), hexanediol (6 carbon atoms), neopentyl glycol (5
carbon atoms), trimethylhexanediol (9 carbon atoms), 3-
methyl-1l,5~pentanediol (6 carbon atoms), 1,9-nonanediol (9
carbon atoms), methyl-1,8-octanediol (9 carbon atoms),
cyclohexanedimethanol (6 carbon atoms) and the like.
Further, a polytetramethyleneether glycol (PTMG), a dimer
diol (36 carbon atoms), a castor oil comprising ricinoleate
of glycerin as a main component (18 x 3 + 3 carbon atoms),
etc. may be used.

_ As the long-chain dibasic acid there may be used an
aliphatic dibasic acid such as azelaic acid: (7 carbon atoms),
sebacic acid (8 carbon atoms) and dodecanedioic acid (10
carbon atoms). Further, an aromatic dibasic acid such as
phthalic acid, isophthalic acid and terephthalic acid (all
these dibasic acids have 6 carbon atoms), an alicyclic
dibasic acid such as cyclohexanedicarboxylic acid (6 carbon

atoms) or the foregoing dimeric acid may be used. The long-
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heat aging and resistance to ozone deterioration by using a specific

“pol yester pol yol conpatible with a ‘pol yether polyol even in an amunt of
not nore than 50% by wei ght and a speaker edge conprising such a flexible
.foam It is another object of the present invention to provide a flexible
f oam whi ch conprises a specific aromati c secondary am ne conpound

I ncorporated therein to have an even better resistance to ozone
deterioration and a speaker edge conprising such a flexible foam It is

e RO Chofl LIS PLEREY LAMCTL! SR 0 PLAULSE, LSl oo i o

therein t9,N3ugs20:bAPLEVEY 1RLSLPLAYN B8 ThAS 4 RS LI FARLS! N
alcohols and at least one of these long-chain dibasic acids.
Further, the long-chain polyester polyol can be obtained by
adding short-chain polyvalent alcohols or short-chain dibasic
acids to either of the long~chain polyvalent alcochol and the
long-chain dibasic acid or both of them. The long-chain
polyester polyol can also be obtained by the ring-opening
polymerization of a cyclic compound having a hydrocarbon
group having at least 5 carbon atoms such as lactone (e.g.,
methylvalerolactone (5 carbon atoms), caprolactone (5 carbon
atoms)).

The foregoing dimer diocl is mainly an aliphatic or
alicyclic diol having 36 carbon atoms obtained by the
hydrogenation of a dimeric acid produced by the thermal
polymerization of an unsaturated aliphatic acid having 18
carbon atoms such as vegetable aliphatic acid obtained by the
purification of drying oil, semidrying oil or the like. The
use of an alcohol or acid having a very large number of
carbon atoms such as dimer diol and dimeric acid particularly
advantageously makes it possible to obtain a long-chain
polyester polyol having a better compatibility with a
polyether polyol. The dimér diol and dimeric acid may be
used in combination with other long-chain or short-chain
polyvalent alcohols or dibasic acids. In this case, if the
amount of the dimer diol and dimeric acid to be used is
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such a flexible foam These and other objects of the present invention wll"
* becone nore apparent fromthe foll owi ng detailed description and exanpl es.

The above objects of the present invention has been attai ned by the
_follow ng neans: (1) A flexible polyurethane foam obtained by the reaction

of a conposition conprising a polyisocyanate and a pol yol conponent,

wherei n the polyol conponent contains a pol yether polyol and pol yester

pol yol , said pol yester polyol having hydrocarbon groups between its ester

noi eti es mhlch all have_5 or more._ carbqn_atons. bIe

pol yur et hBReLeEaRt ¥saliedBRBhed Otn PY1 freighdr &M tth‘f’e ﬁ?rt@:}‘gr"f‘? 1bf"f[ e
PoLYeot o B NSkoh AR-gFBI o ARGARI YR SN hsed.an A0Rp i et ant o
polyol having a sufficient compatibility can be used. |

Alternatively, the long-chain polyester polyol can be
prepared from a long-chain polyvalent alcohol or long-chain
dibasic acid having a hetero atom-containing group. Examples
of hetero atoms to be contained in the hetero atom-containing
group include O, S, N and the like. The hetero atom-
containing group can be formed by diethylene glycol,
dipropylene glycol, etc. If diethylene glycol is used, a
long-chain polyester polyol having -CH,-CH,-0-CH,-CH,~ group
(total number of carbon atoms and oxygen atoms: 5) between
ester bonds can be obtained.

A long-chain polyester polyol obtained from a
bifunctional alcohocl has an enhanced elongation but has no
improvement in hardness. On the other hand, a long-chain
polyester polyol obtained from a trifunctional alcohol such
as trimethylol propane has-improvements in both elongation
and hardness. Thus, long-chain polyester polyols obtained
from bifunctional to tetrafunctional polyvalent alcohols are
suitable for the preparation-of flexible foams, though
showing some difference in function. Accordingly, the
functionality of the polyvélent alcohol to be used may be
propeily selected depending on the desired properties of the
foam. If a pentavalent or higher polyvalent alcohol is used,

the resulting foam is too hard. Therefore, such a
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(3) The flexible polyurethane foam as described in (1), wherein the polyol
“conponent contains a hydroxyl conpound having an ether bond and an ester
bond per nol ecul e. 12 (4) The flexible polyurethane foam as descri bed
.in (1), wherein the polyol conponent contains a polyester polyol having a
secondary term nal hydroxyl group. (5) The flexible pol yurethane foam as
described in (1), wherein the polyol conponent contains a polyner polyol.
(6) The flexible polyurethane foam as described in (1), wherein the
conposition_contains an_aro

COmposi {1 90, E00LAL0R 20, 2L OBk G SECONIaTL ATLIC SOTRQUIG LD . apunt of
Containedpkgpgggtion of a flexible foam.

The molecular weight of such a polyvalent alcohol per
functionality is preferably from about 400 to about 2,000.
Further, the molecular weight of the long-chain polyester
polyol thus obtained is preferably from 800 to 6,000. The
hydroxyl number of the long-chain polyester polyol is
preferably from about 40 to about 120 mgKOH/g. If the
molecular weight of the long-chain polyester polyol is less
than 800 (hydroxyl number is more than 120 mgKOH/g), the
crosslink density during the production of foam is so high as
to give a hard foam. On the contrary, if the molecular
weight of the long-chain polyester polyol is more than 6,000
(hydroxyl number is less than 40 mgKOH/g), the long-chain
polyester polyol has too high a viscosity to handle.

In the present invention, as the polyester polyol
thefe may be used a polyester polyol having a hydrocarbon
group having not more than 4 carbon atoms between ester bonds
iq combination with the foregoing long-chain polyester
polycl. As such a polyester polyol having a short-chain
hydroxyl group there may be hormally used a polyester polyol
which is used in the preparation of a flexible foam. This
short-chain polyester polydl can be used in such an amount
that the good compatibility of the polyester polyol with the
polyether polyol is not impaired. The proportion of the
short-chain polyester polyol is preferably not more than 70%
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pol yol conponent. (7) The flexible polyurethane foam as described in (1),
“wherein the conposition conprises d nmonofunctionally- termi nated conmpound
having at |east one of (i) a hydrocarbon group having at |east 5 carbon
.,atonms and (ii) a group having a hydrogen atom bonded to a skel eton
containing at least 5 atons consisting of carbon atons and hetero atons at
one end of the nolecular chain or a mddle portion thereof and an active
group reactive with the i socyanate group contained in the polyisocyanate or
an active_group reactive with an active hydrogen group contained in the

pol yol coR¥avaéahtnbagedpsnydPf08okyoledaghtt Rds&hee 5ufk afr FlSs A HorRied to
the carbon atom at the end_of the nolecuylar chain or the carbon atom

adj acent tBet hengaFhfhRI PRAYBERSL: BRLYRL ARd S gL PokxgsteR

flexible Bg&;giethane f oam as described in

As the short-chain polyester polyol there may be used
one obtained by the condensation reaction of the following
polyvalent alcohol and dibasic acid. Examples of the
polyvalent alcchol employable herein include divalent
alcohols such as ethylene glycdl, propylene glycol, 1,4-
butanediol and 1,3-butanediol. Examples of the dibasic acid
employable herein include succinic acid, glutaric acid,
adipic acid, maleic acid, fumaric acid and the like.

As the foregoing "polyether polyol" to be used in
combination with the long-~chain polyester polyol there may be
used one obtained by random or block addition polymerization
of a starting material having at least two active hydrogen
atoms with an alkylene oxide. Examples of the starting
material employable herein include polyvalent alcohols such
as propylene glycol, diproéylene glycol, glycerin,
trimethylol propane and pentaerythritol, and amines such as
ethylenediamine and tolylenediamine. Further, the foregoing
PTMG, which has an ether bona, or the like may be used.
Moreover, the modification products of the foregoing &arious
polyols may be used. Examéles of the alkylene oxide
emplofable herein include ethylene oxide, propylene oxide,
trimethylene oxide, butylene oxide, styrene oxide, «-

methyltrimethylene oxide, and 3,3’-dimethyltrimethylene
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(1), which is used as a speaker edge. .13 (9) A flexible polyurethane
“foam obtained by the reaction of a conposition conprising a polyisocyanate
and a pol yol conponent, wherein the polyol conponent contains: (a) at

.l east one of (a-1) and (a-2) described below (a-1) a hydroxyl conpound
havi ng an et her bond and éester bond per nolecule, and (a-2) a pol yester

pol yol having a secondary term nal hydroxyl group and (b) polvether

polyol. (10) The fl exible pol yurethane foam as described in (9), wherein

t he polyobxgggPonent contains a pol yner polyol.

The long-chain polyester polyol has a sufficient
compatibility with the polyether polyol particularly during
the foaming reaction procedure. In order to further enhance
the compatibility of the long-chain polyester polyol with the
polyether polyol, a "hydroxyl compound having an ether bond
and an ester bond per molecule" may be used in combination
with the long-chain polyester polyol as defined in the above
item (3). A representative examples of such a polyol is a
polyester-polyether polyol. Further, a polyol which has ah
ester group incorporated in iﬁs molecule by the reaction with
an isocyanate or an urethane-modified polyol such as
composition prepared from a prepolymer terminated by hydroxyl
group or isocyanate group may be used. The hydroxyl compound
having an ether bond and an ester bond per molecule has a
polyester moiety and a polyether moiety in its molecule.
These moieties act like a compatibilizer to further enhance
the compatibility of the léng-chain polyester polyol with the
pquether polyol. .

In the present invention, the compatibility of the
long-chain polyester polyol with the polyether polyol can be
enhanced by the additional use of a polyester polyol having a
secondary terminal hydroxyi group as defined in the above
item k4). Examples of the "polyester polyol having a
secondary terminal hydroxyl group" employable herein include

polyols obtained by the .condensation of propylene glycol or
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(11) The flexible polyurethane foam as described in (9), wherein the
“ conposition contains an aromatic sécondary anine conpound in an amount of
from1l to 25 parts by weight based on 100 parts by wei ght of the polyol
.contained in the polyol conponent. (12) The fl exible pol yurethane foam as
described in (9), wherein the conposition conprises a nonofunctionally-
term nat ed conpound having at |east one of (i) a hydrocarbon group having
at | east 5 carbon atonB and (ii) a group having a hydrogen atom bonded to a
skel et on containing | east 5 .atons cgnsisting of carhon ato and hetero
atons at Sné~BHE2BEAERE WokBcafdPicngthdor DR BFCEOFSOTL R of and an
active group reactive wt he | socyanat e grou talned I n e
ol yi SocyBHAFBREL GHOREERTenaVSHE PRABEPeE ROTR SR ar §5 HRyardath B oup
cont ai ned_| he pol o% con in_the polyol. onp | e
o A neb faki g ehd kn B30 389 " A cRO A O Pkl -
hydroxyl group is preferably not more than about 30% by
weight based on 100% by weight of the total weight of the
polyol.
The mechanism of the enhancement of the compatibility
of the long-chain polyester polyol with the polyether polyol
by the use of the polyester polyol having a secondary
terminal hydroxyl group is not yet made clear. This may be
partly because the polyester polyol exhibits slightly lower
polarity and hydrogen bond that enhance its compatibility
with the polyether polyol when a short-chain alkyl group such
as methyl group is connected to carbon atom adjacent to the
terminal hydroxyl group or ester group than when a hydrogen
atom is connected to the carbon atom. Another possible
mechanism is that the resulting steric hindrance causes the
drop of the reactivity of éolyol close to that of polyether
polyol, making it possible to effect the reaction of the
ester and ether polyols at almost the same rate in each step
of nucleation, bubble stability, cell growth and gelation and
hence produce a polyester foam and a polyether foam in the
same manner. Thus, the tw6 foams can form a homogeneous
layer.or show a high dispersion in each other, possibly

making it possible to form a flexible foam having a polyester

foam and a polyether foam microfinely dispersed in each
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carbon atom at the end of the nolecular chain or the carbon atom adj acent
"to the term nal carbon atom) at thé othér end thereof. (13) The
fl exi bl e pol yurethane foam as described in (9), which is used as a speaker
_edge. BRI EF DESCRI PTI ON OF THE DRAW NGS These and ot her objects of the
invention will be seen by reference to the description, taken in connection
with the acconpanying drawing, in which: Fig. 1 graphically illustrates the
resi stance to wet heat aging of the flexible foans of Conparative Exanples
1 and 2 and, Exanples 3 and 4; Fig. 2 graphically illustrates the resistance
to other.

In the above item (9), the polyol component is free
of a long-chain polyester polycl which is essential in the
above item (1). However, a specific polyester polyol having
a better compatibility with polyether polyol than short-chain
polyester polyol is additionally used in the above item (9).
Accordingly, a flexible foam having both the advantages of
polyester foam and polyether foam can be obtained as in the
above item (1). The flexible foam can be formed into a
speaker edge having a practical waterproofness.

In the present invention, a polymer polyol may be
additionally used as in the above item (5) or (10) to enhance
the strength and hardness of the foam thus obtained. The
"polymer polycl" may be obtained by the graft polymerization
of acrylonitrile, styrene or the like onto a polyether polyol
or the like. In the polymer polyol, the weight ratio of
styrene component to acrylonitrile component is preferably
from 80/20 to 50/50. _

If the solid content in the polymer polyol is low,
this polyol needs to be blended in a large amount to
sufficiently enhance the stréngth, hardness or other
properties of the foam thus obtained. In this case, the
mixing proportion of other.polyols such as long-chain
polyeéter polyol and polyether polyol must be reduced,
resulting in insufficient enhancement of strength and

elongation. Accordingly, the solid content in the polymer
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ozone deterioration of the flexible foans of Conparative Exanples 1 and 2
“and Exanples 3, 4, 39 and 40; and Fig. 3 graphically illustrates the

weat her resistance of the flexible foanms of Conparative Exanples 1 and 2
~and Exanples 3, 4, 39 and 40. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

f oregoi ng pol yol conponent contains various polyols as well as a foam ng
agent, a catalyst, a foamstabilizer, etc. The foregoi ng "conposition" nmay
conprise an aromati c secondary am ne conpound defined in the above item (6)

b R e
e T RS B MBI S g e O it e
polyol is preferably not more than about 30% by weight based
on 100% by weight of the total weight of the polyol.

In the above item (1), the foregoing polyester-
polyether polyol as well as a polyester polyol having a
secondary terminal hydroxyl group, polymer polyol or the like
may be additionally used besides the essential long-chain
polyester polyol and polyether polyol. However, the sum of
the amount of the long-chain polyester polyol and polyether
polyol is preferably at least about half the total weight of
the polyol.

In the above item (1), the combined use of a long-
chain polyester polyol and a polyether polycl makes it
possible to obtain a flexible foam provided with practical
resistance to wet heat aging and resistance to ozone
deterioration. Also in the above item (9), the use of a
specific polyester polyol ﬁaving an excellent compatibility
w;th polyether polyol makes it possible to obtain a flexible
foam having excellent properties as in the above item (1).
Further, an aromatic secondafy amine compound may be |
incorporated in the composition in a predetermined amount as
defined in the above item (6) or (11) to fﬁrther enhance the
resistance to ozone deterioration of a flexible foam. Thus,
a flexible foam having a better resistance to ozone

deterioration can be obtained.
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15 catalyst there may be normally used an amine catalyst, in particular a
“tertiary amine and an organic tin conpound such as stannous octoate,

di butyltin diacetate and dibutyltin dilaurate in conbination. As the foam
_stabilizer there may be used a general - purpose bl ock copol yner of dinethyl
pol ysil oxane with a pol yether or the |ike. The foregoing conposition may
further conprise an oxidation inhibitor, an ultraviol et absorbent, a |ight
stabilizer, an electrically- conductive substance such as carbon bl ack, a

colorant, a filler, etc. incorgorated therein. As the foregoing

"pol yi socyanat e" EXamplagyobetiSedoxrgoisgyi"ssOP@tdiCe SRTUNARY @AM y

used in the preparation of a flexible foamw thout any, restriction.

Exanpl es gpmpgeRd"” (hereinafter referred to as "seconidary amine
compound") employable herein include phenyl-l-naphthylamine,
alkylated diphenylamine, N,N’'-diphenyl-p-phenylenediamine, p-
(p-toluenesulfonylamido)diphenylamine, 4,4’-(c,a-dimethyl
benzyl)diphenylamine, mixed diallyl-p-phenylenediamine,
octylated diphenylamine and the like. Further, amine-ketone
compounds such as poly(2,2,4-trimethyl-1,2-dihydrogquinoline)
and 6-ethoxy-1,2-dihydro-2,2,4-trimethylquinoline may be
used.

These secondary amine compounds are used as age
resistors for rubber, etc. However, it is not known that
these compounds have a function of inhibiting the ozone
deterioration of polyurethane foams. The amount of these
compounds, if used as a rubber age resistor or the like, is
normally from several hundreds of ppm to several thousands of
ppm, 5,000 ppm at most. On the other hand, these secondary
amine compounds are preferébly incorporated in the
composition in an amount of at least 1 part by weight, more
preferably at least 3 parts by weight, particularly
preferably in an amount as large as at least 5 parts by
weight, based on the polyol. As calculated in terms of
amount based on foam, the émount of these secondary amine
compoﬁnds to be incorporated is preferably at least 7,000

ppm, more preferably at least 2 parts by weight, particularly

preferably at least 3.5 parts by weight. Thus, in the
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a pol yi socyanate include toluene diisocyanate (TDI ), di phenyl nethane
“diisocyanate (MDI), mixture of TDI ‘and MDI, nodification product of TDI
MDI and the like. Oher exanples of the polyisocyanate enpl oyabl e herein
~include aromatic polyi socyanates such as polyneric MJ, 1,5- naphthal ene
di i socyanate, trizine diisocyanate (TODlI), paraphenyl ene diisocyanate,

xyl yl ene

dii socyanate (XDI) and tetranethyl xyl ene diisocyanate. Further,

and

al i phatic or alicyclic polyisocyanates such as hexanet hyl ene dii socyanat e,
hydr ogenated XDl (H6XDl ), hydrogenated NDI (Herr] M), iso?horone

di i socyanBREESCRFcLBRERFLOP i $HEFS SCECMIGTYy SHE(G

used. As

E%% BI9T may
E)pﬁyp%ln%%ln tf%rb%h%gq:t %iurxll%%iiorr]xst ha%do %lfyfoelctcso At Also used in a
large amount far more than conventional ordinary value.

The foregoing secondary amine compounds may be used,
singly or in combination. If the amount of these compounds
to be incorporated falls below 1 part by weight, the
resulting flexible foam leaves something to be desired in the
enhancement of resistance to ozone deterioration. On the
contrary, if the amount of these compounds to be incorporated
exceeds 25 parts by weight, the resulting composition can
hardly undergo reaction and hardening, occasionally making it
impossible to obtain a normal foam. The amount of these
secondary amine compounds to be incorporated is particularly
preferably from 1 to 10 parts by weight. If the amount of
these secondary amine compounds to be incorporated falls
within this range, a flexible foam having an excellent
resistance to ozone deterioration can be obtained. The
composition thus obtained can easily undergo reaction and
hardening. The compositionlhas no trouble in operation to
advantage.

The incorporation of.such a secondary amine compound
makes it possible to enhance particularly the resistance to
ozone deterioration as well as the weather resistance of the
foam. 1In order to further enhance the weather resistance of
the foam, an ultraviolet absorbent is preferably incorporated

in the composition. Examples of the ultraviolet absorbent
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.16 there may be used a pol yester polyol (hereinafter referred to as

"l ong-chai n pol yester polyol") having at |east one of "(i) a hydrocarbon
group having at least 5 carbon atons" and "(ii) a group having a hydrogen
.atom bonded to a skeleton containing at |east 5 atons consisting of carbon
atons and hetero atons" (hereinafter referred to as "hetero atom

contai ning group”) between ester bonds and "pol yether polyol"” in

conbi nati on. The | ong-chai n pol yester polyol has an excellent conpatibility
wi th a pol yether polyol as conpared with the conventional polyester polyol
havi ng aestpdoyabilei hepdnodacieeegvau.ouBy evl tiva viiled- edo mthasrhen tsy @nch

| ong-chai n gﬁlyester polyol falls bel ow 50% by weight of the total weight
of the paisy enzmlra@ @e@ﬂ@@@@d@ :t ﬁ@d{lf%[ﬁ-}cpra@(ﬂderﬂf{do%??da

fl exi bl e foam havin ood %ual . < s
amine ultra lOl t ab orbents Further, specific piperidine

ultraviolet absorbents may be used. The amount of such an
ultraviolet absorbent to be incorporated is preferably from
0.1 to 3% by weight, particularly from 0.5 to 1.5% by weight
based on 100% by weight of the polyol. The secondary amine
compound and the ultraviolet absorbent may be previously
incorporated in the polyol component or polyisocyanate or may
be incorporated in the composition at the same time with the
incorporation of the polyol component and polyisocyanate.

As defined in the above item (7) or (12), the
flexible foam of the present invention may be prepared from a
composition comprising a monofunctionally-terminated compound
having at least one of a hydrocarbon group having at least 5
carbon atoms and a group having a hydrogen atom bonded to a
skeleton containing at least 5 atoms consisting of carbon
atoms and hetero atoms at one end of the molecular chain or a
middle portion thereof and an active group reactive with the
isocyanate group contained in the polyisocyanate or an active
group reactive with an active hydrogen greup contained in the
polyol contained in the polyol component (these active groups
are bonded to the carbon atom at the end of the molecular
chain or the carbon atom adjacent to the terminal carbon
atom) at the other end thereof. 1In this manner, a flexible

foam having a better waterproofness can be obtained.
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_skel eton constituting the foregoing hydrocarbon group and hetero
at om cont ai ni ng group nay be straight-chain or branched. The nunber of
carbon atons contained in all the hydrocarbon groups between the ester
bonds and sum of the nunber of carbon atons and hetero atons contained in
the hetero atom containing group each do not have to be at least 5. If the
nunber of these long-chain groups is preferably at |east 1/3, nore
preferably at |least 1/2 of the total nunber of hydrocarbon groups and
het ero at om cont ai ni ng groups between ester bonds, a |ong-chain pol yester
pol yol can be obfThienbgdxticairbochigricup andexudidmntattompzantainingwith a
17 pol yether pol yol particularly during the foam ng reaction
group contained in the foregoing "monofunctionally-terminated
compound" may be straight-chain or branched saturated or
unsaturated groups. Further, the hydrocarbon group and
hetero atom-containing group may be aliphatic groups,
aromatic groups or alicyclic groups or may contain these
groups. The monofunctionally-terminated compound may
comprise one of these various hydrocarbon groups and hetero
atom-containing groups or may comprise a compound of
monofunctionally-terminated compounds having at least two
hydrocarbon groups and hetero atom-containing groups.

The number of carbon atoms or the number of hetero
atoms in the hydrocarbon group and the hetero atom-containing
group is preferably from 6 to 48, particularly from 8 to 36.
They may be properly selected taking into account the
required waterproofness, handleability, etc. Further, as'the
monofunctionally-terminated compound there may be used
various compounds having the foregoing "one active group
reactive with the isocyanate group or active hydrogen group",
singly or in combination.

The foregoing term "mbnofunctionaLly—terminated
compound" as used herein is meant to indicate that the
foregoing active group is bonded to a compound having a
plurality of molecule terminals at only one of these

terminals. The middle portion of the monofunctionally-

terminated compound, except for the end thereof, is composed

- 30 -
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_procedure. The mi xing proportion of the |ong-chain polyester polyol is
preferably not nore than 50% by wei ght as defined in the above item (2)
fromthe standpoint of resistance to resistance to wet heat aging. If the

m xi ng proportion of the |ong-chain polyester polyol falls bel ow 50% by
wei ght, a flexible foam having the sane or better resistance to wet heat

agi ng than the pol yether foam can be obtai ned. The | ong-chain pol yester
pol yol can be obtained by the condensation reaction of a polyval ent al cohol
having a hydrocarbon group having at |east 5 carbon atons (hereinafter
r ef err edofoaabydroagxbhai grpupy ezl engrabpokontpining dederesiadonsi d having
a hydrocarbon group having not nore than 4 carbon atons &Eereinafter
r ef er r edsughasds" sNBr¢ - cRair n-8irbasF@-aard" yN(Rie I(dRg¥EH& N RodiSy@%t er pol yol
can al so be obtai ned by the condensation reaction of a pol yval ent al cohol
alkyl group).
As the monofunctionally~terminated compound there may
be used a monoisocyanate such as octadecyl isocyanate and
monoisocyanate derived from a mixture of hexadecylamine and
octadecylamine. Further, a monoalcohol such as l-octanol, 1l-
decanol,; lauryl alcochol, oleyl alcohol, other branched higher
alcohols and monoalcohol terminated by -0-, -S- or the like
(e.g., ROCH,-CH,0H) may be used. Moreover, octylamine,
laurylamine, octadecylamine and monoamine terminated by -0-,
-S- or the like may be exemplified. A silicone foam
stabilizer terminated by hydroxyl group may be used as the
monofunctionally-terminated compound as well.
The amount of the monofunctionally-terminated
compound to be incorporated is preferably from 0.1 to 35
parts by weight, more preferably from 0.1 to 25 parts by
weight, particularly preferably from 0.3 to 10 parts by
weight based on 100 parts by weight of the sum of the amount
of polyisocyanate and polyol. The amount of the
monofunctionally-terminated compound to be incorporated
should be determined by the required waterproofness taking
into account the number of carbon atoms in the hydrocarbon
group contained in the monofunctionally-terminated compound

to be incorporated, the kind of functional group, the

difference in reactivity from the polyisocyanate and polyocl
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having a hydrocarbon group having not nore than 4 carbon atons (hereinafter
referred to as "short-chain pol yval ent al cohol ') with a dibasic acid having
a hydrocarbon group having at |least 5 carbon atons (hereinafter referred to
.as "long-chain dibasic acid"'). Alternatively, the |ong-chain polyester
pol yol can be obtained by the reaction of a | ong- chain pol yval ent al cohol
with a long-chain dibasic acid. In this case, a | ong-chain polyester polyol
having a better conpatibility with a pol yether polyol can be obtai ned.
18 Alternatively, the |ong-chain polyester polyol can be produced by the
ri ng- openyhnigchp dyerana zatcanpaient £y cdnd atdmgo ufelctews ng BE hiyble ogmottot gr oup
havi ng at | east 5 carbon

of the monofunctionally-terminated compound to be

incorporated falls below 0.1 parts by weight, a sufficient

waterproofness cannot be obtained. On the contrary, if the

amount of the monofunctionally-terminated compound to be

incorporated exceeds 35 parts by weight, foaming is difficult

in itself. Further, the resulting foam cannot be provided

with desired physical or other properties which are

originally possessed by flexible foams.

The incorporation of the monofunctionally-terminated
compound can provide a flexible foam having a sufficiently
excellent waterproofness. In order to further enhance the
waterproofness of the flexible foam, the main component such
as polyisocyanate and polyol should be hydrophobic rather
than hydrophilic. Further, the foam should have as large
surface érea as possible to have a higher waterproofness.
Accordingly, the foam cell is preferably as small as
possible. The number of cells is preferably at least 50/25
mm, more preferably at least 55/25 mm, particularly
preferably at least 60/25 mm. If the number of cells falls
below 50/25 mm, a stable waterproofness cannot be
occasionally obtained.

In the monofunctionally-terminated compound, the
monoalcohol, monoamine, etc. may be previously incorporated

in the polyol component, and the monoisocyanate may be

previouslg incorporated in the polyisocyanate.
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atoms. A pol ycarbonate polyol obtained froma |ong-chain polyval ent

‘al cohol, too, can be used as a | ong-chain pol yester pol yol. Exanples of the
Iong-chain pol yval ent al cohol enpl oyabl e herein include nethyl pentanedi ol
(6 carbon atons), pentanediol (5 carbon atons), trinethylol propane (6
carbon atons), hexanediol (6 carbon atons), neopentyl glycol (5 carbon
atons), trinethyl hexanediol (9 carbon atons), 3- nethyl-1,5-pentanediol (6
carbon atons), 1,9-nonanediol (9 carbon atons), nethyl-1, 8-octanediol (9
carbon atons), cycl ohexanedi nethanol (6 carbon atons) and the |ike.

Further, Alpoindetvele! hwhenmetdel cghgl ol méidads ne aand neendisbcydsatear bon
atons), a castor .oil conprising ricinoleate of glycerin as a main conponent
(18 x 3 &y e biorcenpemitediin Wy tempeeiitiogs ahethengamwhatimei Wakhc aC|d

there may be used an
the incorporation of the polyol component and polyisocyanate.

Further, the monofunctionally-terminated compound has a lower
reactivity than polyol, polyisocyanate, etc. Accordingly,
the monofunctionally-terminated compound never inhibits the
formation of foam even if added after the beginning of the
reaction of production of urethane.

The speaker edge defined in the above item (8) or
(13) is made of a flexible foam according to any one of the
above items (1) to (7) and (9) to (12).

If a speaker comprising a speaker edge made of a
flexible foam is provided inside the door trim in an
automobile, the entrance of water content such as water rain
into the interior of the door causes troubles as previously
mentioned. The standard of waterproofness required for the
flexible foaﬁ constituting the speaker edge used in the on-
board speaker is that no water leakage and water penetration
occurs at a hydraulic pressure of 30 mm for 12 hours. In
order to meet the requiremeﬁts, the percent water absorption
as determined by the method described later may be preferably
not more than 10% at a percent compressibility of 50% or not
more than 2% at a percent compressibility of 80%. Further,
the air permeability of the flexible foam (thickness: 10-mm)
as determined by JIS L1096 (A method) before compression

molding may be preferably from 0.5 to 10 cc/cm?’-second. The
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aliphatic dibasic acid such as azelaic acid (7 carbon atons), sebacic acid
(8 carbon atons) and dodecanedi oi ¢ ‘acid ‘(10 carbon atons). Further, an
aromati c di basic acid such as phthalic acid, isophthalic acid and
.terephthalic acid (all these dibasic acids have 6 carbon atons), an
alicyclic dibasic acid such as cycl ohexanedi carboxylic acid (6 carbon
atons) or the foregoing dineric acid nmay be used. The | ong- 19 chain
pol yester polyol can be produced by the dehydro- condensation of at | east
one of these |ong-chain polyvalent alcohols and at |east one of these

| ong- chaahrdpbameabatitly. cEuthkecpmpliessdng-vhdidedpdopes esr degleyaiingdn be
obt ai ned by addi ng short-chain polyval ent al cohols or short-chain dibasic

by JIS P8117 may be preferably at least 20 seconds.

If the percent water absorption of the flexible foam
exceeds the upper limit at the respective percent
compressibility, the resulting flexible foam has an
insufficient waterproofness and thus cannot be used as an
edge material for speakers to be provided inside the door
trim in an automobile. The temperature at which the flexible
foam is compression-molded is considerably high from the
standpoint of the heat resistance of the foam. Therefore,
the flexible foam must be rapidly compression-molded. If the
air permeability of the flexible foam is too low when the
flexible foam is compression-molded at a high rate, the air
in the foam exerts a cushioning effect that makes it
difficult to mold the flexible foam. The resulting speaker
edge can be deformed. If the air permeability of the
flexible foam is too high, a sufficiently low air
permeability cannot be obtained even when the flexible foam
is molded at a compression as high as more than the practical
range. The resulting edge material leaves something to be
desired in waterproofness. -

The flexible foam of the present invention is free of
the disadvantages of the polyester foam and polyether foam
but is provided with the advantages of both the two types of

foams. For example, a flexible foam provided with excellent

mechanical properties and resistance to ozone deterioration
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acids to either of the long-chain polyval ent alcohol and the |ong-chain
~di basic acid or both of them The |l'ong-chain pol yester polyol can also be
obt ai ned by the ring-opening polynerization of a cyclic conpound having a
_hydrocarbon group having at |east 5 carbon atons such as |actone (e.g.,
met hyl val er ol actone (5 carbon atons), caprol actone (5 carbon atons)). The
foregoing dinmer diol is mainly an aliphatic or alicyclic diol having 36
carbon atons obtained by the hydrogenation of a dinmeric acid produced by
t he t her nal golénerizatign of an unsgturate alip itic acid having 18
carbon afBAE2SHER1§E1Ge0Et RBLECEELPhALRE 3BFd SE6EARAY BPSHEaRGS fi%at i on
of dryin% gi 5 genigréing giltor.thecli§e.0§he se % anialcohol or acid
having a s r =R rag RAnGER-8F L EEH 854 a?_ng §€ﬁ 85 4Ry 5ﬁo| and dineric
acid par LUl aoky cRA%GRt BACBRELY nEAKES Fl-tRRES! BliRkC AR Ydlydil Yagyehai n

used has a good compatibility, a flexible foam having a

relatively low air permeability can be obtained without

removing cell membranes more than required. Thus, a flexible

foam having excellent resistance to wet heat aging and

resistance to ozone deterioration and a very high durability

can be obtained. The flexible foam thus obtained can form a

speaker edge having excellent properties in particular.

The present invention will be further described in
the following examples, but the present invention should not
be construed as being limited thereto.
Flexible slab foams were prepared from the

compositions comprising polyisocyanates, polyols, catalysts,

foam stabilizers, etc. set forth in Tables 1 and 2

(comparative examples) and Tables 3 to 11 (examples) in

accordance with an ordinary method. The details of the

various components will be described later. The polyether

polyols used in Examples 25 and 27 are included in polyester-

polyether polyol (trade name: "3P56B") and_polymer polyol

(trade name: "CP3943") described later. The polyether

polyols used in Examples 29, 31; 33, 47, 49 and 51 are

included in polymer polyol (trade name: "CP3943") described

later.
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pol yester polyol having a better conpatibility with a polyether polyol. The
dinmer diol and dineric acid nay be used i'n conbi nation with ot her

| ong-chai n or short-chain polyval ent al cohols or dibasic acids. In this
case, if the anount of the diner diol and dineric acid to be used is 20
preferably at |east 10% by wei ght of the total weight of the polyval ent

al cohol or dibasic acid, a |ong-chain polyester polyol having a sufficient
conpatibility can be used. Alternatively, the |ong-chain polyester polyol
can be prepared froma | ong-chai n pol yval ent al cohol or |ong-chain dibasic

acid havi pg)a ﬁ@lﬁép atom cont ai ni ng group. Exanples of hetero atons to be -
cont ai ned |n the hetero atom contai ni ng

a) Trade name "N2200" (available from Nippon Polyurethane

Co., Ltd.): polyester polyol obtained by the condensation of
diethylene glycol (DEG) and trimethylol propane with adipic
acid (hydroxyl number (OHV): 60)

b) Trade name "GP3000" (available from Sanyo Chemical
Industries, Ltd.): propylene oxide-based trifunctional
polyether polyol prepared from glycerin as a starting
substance (OHV: 56)

c) Trade name "GP2000" (available from Sanyo Chemical
-Industries, Ltd.): propylene oxide-based bifunctional
polyether polyol (OHVQ 56)

d) Trade name "3P56B" (available from Takeda Chemical
Industries, Ltd.): 75 : 25 (by weight) mixture of a
polyester-polyether polyol obtained by the addition of
phthalic acid and propylene glycol to "PPG1l500" (trade name
of a polyether polyol available from Takeda Chemical
Industries, Ltd.) and "PPG3000" (trade name of a polyether
polyol available from Takeda Chemical Industries, Ltd.) (OHV:
56)

e) Trade name "Kurapol P2010" (available--from Kuraray Co.,
Ltd.): polyester polyol obtained by the condensation of
methylpentanediol with adipic acid (OHV: 56)

f) Trade name "Kurapol F3010" (available from Kuraray Co.,
Ltd.): polyester polyol obtained by the condensation of

methylpen;gnediol and trimethylol propane with adipic acid
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group include O S, N and the Iike. The hetero atom containing group can
“be fornmed by diethylene glycol, dipropylene glycol, etc. If diethylene
glycol is used, a long-chain polyester polyol having
-CHerr]-CHerr]-O-CHerr]-CHerr]- group (total nunber of carbon atons and
oxygen atons: 5) between ester bonds can be obtained. A |ong-chain
pol yester polyol obtained froma bifunctional alcohol has an enhanced
el ongati on but has no i nprovenent in hardness. On the other hand, a
| ong- chai n pol yester polyol obtained froma trifunctional al cohol such as
trinethyl @mps ofgne has inprovenents in both elongation and hardness. Thus
| ong- chai n pol yester polyols obtained frombifunctional to tetrafunctional
pol yval eng) almedtid saiee 'Sida00% 12010 he( Prepbalile ofirdn Klhexidy eCod oans,
t hough showi ng sone difference in function. Accordingly, the functionality
of the pdtda) erpolgtestivat palyiel uskeichimegd Dgy the ring-opening
polymerization of methyl valerolactone (OHV: 56)
h) Trade name "Newpol F1212-29" (available from Asahi Denka
Kogyo K.X.): polyester polyol obtained by the condensation of
hexanediol with adipic acid and isophthalic acid (OHV: 65)
i) Trade name "TA22-221" (available from Hitachi Kasei
Polymer Co., Ltd.): polyester polyol obtained by the
condensation of hexanediol and neopentyl glycol with adipic
acid (OHV: 40)
j) Trade name "Placcel 220" (available from Daicel Chemical
Industries, Ltd.): polyester polyol obtained by the ring-
opening polymerization of caprolactone (OHV: 56)
k) Trade name "CP3943" (available from Dow Mitsubishi
Chemical Limited): polymer polyol made of 70% by weight of
styrene component and 30% by weight of acrylonitrile (solid
content: 42% by weight; OHV: 28)
l). Trade name "Teslac 2458" (available from Hitachi Kasei
Polymer Co., Ltd.): polyester polyol obtained by the
condensation of DEG with a dimeric acid (GHV: 70)
m) Trade name "New Ace F7-67" (Asahi Denka Kogyo K.K.):
polyester polyol obtained by the condensation of propylene
glycol with adipic acid (OHV: 56)

n) Trade name "TA22-248C" (available from Hitachi Kasei

Polymer Co., Ltd.): polyester polyol obtained by the
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properly sel ected depending on the desired properties of the foam If a

- pent aval ent or higher polyval ent alcohol is used, the resulting foamis too
hard. Therefore, such a mul ti functional polyval ent al cohol is not
suitable for the preparation of a flexible foam The nol ecul ar wei ght of
“such a polyval ent al cohol per functionality is preferably fromabout 400 to
about 2,000. Further, the nolecul ar weight of the |ong-chain polyester

pol yol thus obtained is preferably from800 to 6,000. The hydroxyl nunber
of the long-chain polyester polyol is preferably fromabout 40 to about 120

mKOH g. cbhdeheabacvifan ,sebghtaned ithe withgachpit pivestonvpayn) is |ess
t han 800 (hydroxyl nunber is nore than 120 ngKOH g), the

(2) Polyisocyanate: trade name "TDI80" (available from
Nippon Polyurethane Industry Co., Ltd.)

(3) Catalyét: amine catalyst available from Nippon Nyukazai
Co., Ltd.)(trade name "LV33"); metallic catalyst (stannous
octoate (S0O)) available from Johoku Chemical Co., Ltd.)

(4) Foam stabilizer: Trade name "L532", "L520" and "S21919"
(available from Nippon Unicar Company Limited)

(5) Secondary amine compound: "Nocrac CD" (trade name of
4,4’'-(a,a-dimethylbenzyl)diphenylamine available from Ouchi
Shinko Chemical Corp.)

(6) Ultraviolet absorbent: "Sanole LS-744" (trade name of 4-
benzoyloxy-2,2,6,6-tetramethylpiperidine available from
Sankyo Co., Ltd.)

Specimens were cut out of the flexible foams. These

specimens were then measured for density (kg/m®) and 25%
"hardness (g/cm?) in accordance with JIS K6401 and number of
cells (/25 mm) in accordance with JIS K6402. These specimens
were also evaluated for ten§ile strength (kg/cm?) and
elongation (%) in accordance with JIS K6301. These specimens
were further measured for air permeability (cc/cm?esec.) in
accordance with JIS L1096 (A method) and air permeability
(sec.) after compression moldiﬁg in accordance with JIS P8117
(A method). For the evaluation of water absorption and
impermeability to water from which waterproofness is
evaluated, resistance to wet heat aging, resistance to ozone
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crosslink density during the production of foamis so high as to give a
*hard foam On the contrary, if the “noledul ar wei ght of the |Iong-chain

pol yester polyol is nore than 6,000 (hydroxyl number is |less than 40
~ngKOH/ g), the |l ong-chain polyester polyol has too high a viscosity to
handle. In the present invention, as the polyester polyol there may be used
a pol yester polyol having a hydrocarbon group having not nore than 4 carbon
at ons between ester bonds in conmbination with the foregoing | ong-chain

pol yester polyol. As such a polyester polyol having a short-chain hydroxyl
group t hdeetemtiprbeinor amill yeasbdrarpsigeaner ,pdahgolf odfliopti nigs mesdwdsn t he
preparation of a flexible foam This short-chain polyester polyol can be
used i n warh uesedmount that the good conpatibility of the polyester ponoI
wi th the polyether polyol is not inpaired. The proportion of the

short - chBPRCBBEyWater pbEpPsPtiengreferably not nore than 70%

A 50 x 50 x 20 mm (thickness) foam is vertically
compressed at a compressibility of 50% or 80%. The specimen
thus compressed is then dipped in 23°C water 10 cm under the
water surface for 24 hours. The increase in the weight of
the specimen is then measured. The weight increase is
represented as percentage to the volume of the specimen
compressed at a compressibility of 50% and 80% as reference.
% Water absorption = [{Weight change (g) between before and
after dipping/Volume of specimen compressed at 50% or 80%
compressibility (cm®)} x 100]

Impermeability to water (time):

An acrylic resin cylinder having an inner diameter of
30 mm is placed horizontally. A flexible foam which has been
compression-molded at a compression factor of 14 is then put
on the upper end of the cylinder. Another acrylic resin
cylinder having an inner diameter of 30 mm is then put on the
upper surface of the foam coaxially with the lower cylinder.
Water is then supplied into the upper cylinder to a depth of
30 mm. The flexible foam is then visually observed for the
occurrence of leakage and penetration of water. The standard
of the impermeability to water is that the leakage of water
from the interface of the upper surface of the flexible foam

with the lower end surface of the upper cylinder and the
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22 by wei ght based on 100% by wei ght of the sum of the anount of the

| ong-chai n pol yester polyol and thé short-chain polyester polyol. As the
short-chai n pol yester polyol there may be used one obtai ned by the

- condensation reaction of the follow ng pol yval ent al cohol and di basic acid.
Exanpl es of the pol yval ent al cohol enpl oyabl e herein include dival ent

al cohol s such as ethyl ene glycol, propylene glycol, 1,4- butanediol and

1, 3- but anedi ol . Exanpl es of the dibasic acid enpl oyabl e herein include
succinic acid, glutaric acid, adipic acid, maleic acid, fumaric acid and
the |i kepeAstrheibor efowagetpthyeuiglr thel folkin do betusedum for 12

hours.
Resistance to wet heat aging:

The specimen is exposed to an atmosphere which has
been conditioned to a temperature of 80°C and a relative
humidity of 95% for 400 hours, 800 hours, 1,600 hours and
2,400 hours, and then measured for tensile strength in
accordance with JIS K6301.

Resistance to ozone deterioration:

The specimen is exposed t6 ozone for 200 hours, 400
hours, 600 hours and 800 hours in accordance with ozone
deterioration test of JIS K6301, and then measured for
tensile strength in accordance with JIS K6301.

Weather resistance:

Using an ultraviolet ray long-life fademeter (Type
FAL-31, available from Suga Test Instruments Co., Ltd.), the
specimen is exposed to ultraviolet rays at a black panel
temperature of 63°C for 100 hours, 200 hours, 300 hours and
400 hours, and then measured for tensile strength in
accordance with JIS K6301.

The results of the foregoing evaluation are set forth

in Tables 1 to 11 below.
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conbi nation with the | ong-chain polyester polyol there. may-be-uséd one
"obt ai ned by random or bl ock addition polymerization of a starting nmateri al
having at |east two active hydrogen atons with an é mgﬂﬁs@%hﬂﬂwm@yanp|es

.of the starting material enpl oyable herein include hol s such
as propyl ene glycol, dipropylene glycol, glycerin, t pane and
pentaerythritol, and am nes such as et hyl enedi am ne nedl am ne.

Further, the foregoing PTM5 which [Eabksm kether bond, or the |ike may be
used. Moreaver _the nodification products of the faoregoing variqus polyols

may be uged. Exanples of the alztlene oxi?gIS ggggﬁgglgﬁgggggn I ncl ude

et hyl ene oxi de, propyl ene oxide,| trifethyle oxi ene oxisde,
styrenen$X|de [err]- nethyltri

thg[ene oxi de, and
100

3,3 -d tﬁgggbmthy'e”e 100 50 75 50
GP2000 50
3P56B 25 50
TDISO 43.4 43.4 43.4 43.4 43.4
Index 115 115 115 115 115
Lv33 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00
Silicone L532 1.50
L520 1.20 1.20 1.20 1.20
Stannous octoate 0.10 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 36.5 35.9 35.6 35.0 34.6
25% Hardness 23.5 14.5 11.5 13.5 12.5
Number of cells 50 35 36 40 44
Tensile strength 1.55 0.85 0.95 0.90 0.95
'Elongation 250 130 180 120 140
Air permeability 8.3 121.0 121.0 72.3 48.5
(JIS L1096)
% Water 32.1 33.5 31.2 32.6

absorption at
50% compression
% Water 14.2 13.5 15.2 13.2
absorption at
85% compression

Physical properties
of product compressed
at a factor of 14

Tensile strength 24.56 12.35 11.56 12.35 11.35
Elongation 280 80 120 100 120
Air permeability 17.5 32 32 32 32
(JIS P8117{

Inpermeability 0.5 0.5 0.52
to water '

Exposure to wet
heat (80°C, 95%)

400 hr. 6.14 11.73 10.78
800 hr. 0 10.50 .- - 9.65
1,600 hr. 9.26 8.51
2,400 hr. 8.65 7.95
Exposure to ozone
200 hr. 18.42 4.32 7.60
400 hr. 11.05 0 - - 4.20
600 hr. 6.14 3.41
800 hr. 0 1.70

Exposure to
ultra violet rays

(63°C)
100 hr. 13.51 4.32 4.31
- 200 hr. . 6.14 0 - - 0
300 hr. 0
400 hr.
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23 oxi de. The | ong-chai n pol yester ponoI has a sufficient caonpatibility
"with the polyether polyol particularly during the foam ng reaction
procedure. In order to further enhance the COﬁpathlﬁh ¥nefmat B ROAG:£ hai n
.pol yester polyol with the polyether ponoI a " hydroxy I ng an
et her bond and an ester bond per nol ecule" may be used Imm'i}j'ﬂl Mn W th
the | ong-chain pol yester polyol as defined in the abov

representative exanples of such a pdﬂ¥§L_L% a polyester-polyether ponoI
Further, f“n'vn' which hag an oestor groun incorporated in its pplocy e by
[

the reactfion with an i socyanate pr an ureth@gﬁpgggkgvgjggyﬁﬁl such as

conposi tijjon prepared froma prepplynmer germ nated by hydmoxyl graup or
|socyanatbG95888 may be used. The‘hydr%éy[ conpound 50 25
3P56B 75 100 50 75
TDISO 43.4 43.4 47.2 47.2
Index 115 115 125 125
LV33 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00
Silicone L520 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 35.5 35.8 35.1 35.0
25% Hardness 11.5 10.5 13.5 12.5
Number of cells 48 53 46 46
Tensile strength 1.10 1.20 1.33 1.36
Elongation 160 170 120 140
Air permeability 43.5 28.3 160.0 165.0

(JIS L1096)
% Water 28.5 24.9 27.8 28.7
absorption at

50% compression
% Water 13.5 12.6 13.6 14.6
absorption at :
85% compression

Physical properties
of product compressed
at a factor of 14

Tensile strength 13.12 10.35 13.85 12.46
Elongation 160 180 120 140
Air permeability 32 32 32 32
(JIS P8117{

Impermeability 0.52

to water

Exposure to wet
heat (80°C, 95%)

400 hr. 9.83
800 hr. f - 8.80 - -
1,600 hr. 7.76
2,400 hr. 7.25
Exposure to ozone -
200 hr. . 6.93
400 hr. - 3.83 - -
600 hr. 3.11
800 hr. - 1.55

Exposure to
ultraviolet rays

(63°C)
100 hr.
200 hr. -
300 hr.
400 hr.

.14
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havi ng an ether bond and an ester bond per nol ecul e has—a pol yester -miety
"and a polyether noiety inits nmol ecul e. ‘These noieties act like a
conpatibilizer to further enhance the conpatibility of’rhtsISBeeﬂwagceﬁhk l4ted

pol yester polyol with the polyether polyol. In the pres t he
conpatibility of the | ong-chain polyester polyol wth t ol yol
can be enhanced by the additional use of a polyester

secondary ternlnal hydr oxyl group aé&ﬁéﬂiﬁbd in the above |ten1(4)
Exanples L—pol
group" efpl oyabl e herein i ncl ude polyols obtagggg by the condensatlon of
1, 2-propyl ene gl ycol or 1, 3-jbut anedi ol 2wi th gd?p|C4aC|d 5 The propgrtion
of the I Gp3ooo 50 75 50 75 50 175
Kurapol P2010 50 25
Kurapol F3010 50 25
Kurapol L2010 50 25
TDISO 41.5 41.5 41.5 41.5 41.5 41.5
Index 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone L520 1.20 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 34.5 35.6 35.6 35.0 34.6 35.5
25% Hardness 19.5 17.5 20.5 16.5 17.5 15.7
Number of cells 55 54 56 55 53 50
Tensile strength 1.55 1.25 1.82 1.65 1.35 1.25
Elongation 250 180 180 140 180 180
Air permeability 3.2 9.5 3.0 6.5 6.1 5.6
(JIS L1096)
% Water 28.6 28.5 24.6 28.7 28.7 28.6
absorption at :
50% compression
% Water 13.2 13.0 12.5 12.1 13.0 13.0
absorption at
85% compression
Physical properties
of product
compressed at a
factor of 14
Tensile strength 19.55 17.65 22.65 21.55 15.30 14.55
Elongation 180 160 220 210 180 160
Air permeability 150.5 3.5 135.0 36.0 43.0 65.0
(JIS P8117
Impermeability 22 0.52 0.5
to water
Exposure to wet
heat (80°C, 95%)
400 hr. 17.12 17.12 21.06 20.47 14.69 13.68
800 hr. 15.71 15.71 18.57_18.75 12.62 12.37
1,600 hr. 14.12 14.12 16.76 16.16 11.63 10.19
2,400 hr. 13.59 13.59 14.04 14.55 9.95 9.46
Exposure to ozone
200 hr. 12.00 12.00 15.86 14.87 11.48 9.46
400 hr. 7.24 7.24 9.74 9.16 7.04 5.82
600 hr. 4.41 4.41 6.12 4.96 3.83 2.91
800 hr. 1.94 1.94 2.27 1.94 1.30 1.46
Exposure to
ultraviolet rays
(63°C)
100 hr. 6.53 6.53 8.83 8.30 6.12 5.09
200 hr. 0 0 0 0 0 0
300 hr.
400 hr.
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.hydroxyl conpound having an ether bond and an ester bond._per_nol ecul e _and
t he pol yester polyol having a secondary termnal hydroxyl group is
preferably not nore than about 30% by weight based ontgOQ%e: by, pe| gbh..gf the

total weight of the polyol. The nmechani sm of the enhan finet
conpatibility of the | ong-chain polyester polyol wth gﬂw m#tl L:)ol yol
by the use of the polyester polyol AR secondary yl
group is not yet made clear. This hfg L Ertly because the pol yester

pol yol exfF i FOTarr Yy ant- Ny aroger bore that—erntared 1 tS
conpatibiffity with the pol yethef pol yol when &xgmpde- chain aIkyII%Loup such
as nethyllgroup is connected tol carBan at 8m adj 8cent 100 t hdlt er niliéal

hydroxyl |ggpypogr ester group thangghen agshydrggen atgm i s sgonnectsed tjo the
car bon atjorewApeleeri1posspbl e nechanismis thaggthe magsulting steric :

hi ndr ancd| TaR3e321 he 50 25 .
Placcel 220 - 50 25
T™DI8O 41.5 41.5 41.9 41.9 40.1 40.8
Index 110 110 110 110 110 110
V33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone L520 1.20 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 35.8 35.1 35.0 36.5 35.9 35.6
25% Hardness - 16.8 15.4 17.6 19.5 18.9 16.3
Number of cells 58 56 56 56 55 36
Tensile strength 1.85 -1.45 1.75 1.76 2.15 1.73
Elongation 190 150 170 200 200 190
Air permeability 4.5 4.6 3.2 1.3 2.6 1.8
(JIS L1096)
% Water 28.6 27.3 28.5 26.5 27.5 27.2

absorption at
50% compression
% Water 10.5 15.1 13.5 13.1 14.2 13.6
absorption at
85% compression

Physical properties
of product
compressed at a
factor of 14
Tensile strength 23.56 22.34 19.56 19.45 22.35 18.46

Elongation 230 190 230 260 200 180
Air permeability 73.5 69.0 180.5 360.5 245.5 300.0
(JIS P8117l

Impermeability 2 3 3 3
to water

Exposure to wet
heat (80°C, 95%)
400 hr. 22.38 21.67 18.78 18.48 21.46 17.35
800 hr. 20.03 19.88 16.14 16.92 18.44 15.69
1,600 hr. 17.67 17.87 14.87 14.59 16.99 12.92
2,400 hr. 16.49 17.20 12.71 13.13 14.53 12.00
Exposure to ozone
200 hr. 16.73 15.19 14.67 13.42 16.76 12.00
400 hr. 9.90 9.16 9.00 8.27 10.28 7.38
600 hr. 6.83 5.59 4.89 4.47 5.59 3.69
800 hr. 2.59 2.46 1.66 1.75 1.%0 1.85

Exposure to
ultraviolet rays

(63°C) :
%88 Er. 8.72 8.27 8.82 3.49 8.94 8.46
r.
300 hr.
400 hr.
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sanme nmanner.
hi gh di spersion in each other,
fl exi bl e foam having a polyester f odtakakel
di spersed_in_each

drop of the reactivity of polyol

Thus,

bubbl e stablllty,
gel ati on and hence produce a pol yester foam and a P
the two foanms can forma hoanen

possi bly making it p

pol yet her

close to that of polyether polyol,
it possible to effect the reaction 'of the ester and ethér poityols at al nost
the sane rate in each step of nucleation,

cel |

maki ng:

growt h and

HasrBeefn(mmaem t he

oam m

show a
n1a
i nely
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25 ot her In the _abhaove item (9) the paol \ml camponent
Is free Tf a | ong-chai n pol yestler pol yol mhlchéﬁpggsentlal in the
' 13 14 15 16 17
GP3000 25 50 25 50 25
Kurapol P2010 50 25
Kurapol F3010 50 25
Kurapol L2010 50
3P56B 25 25 25 25 25
TDI8O 41.5 41.5 41.5 41.5 41.5
Index 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00
Silicone L520 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 34.8 34.6 35.3 35.1 35.4
25% Hardness 18.6 18.0 21.5 20.5 17.0
Number of cells 60 64 68 63 56
Tensile strength 1.60 1.55 2.10 1.90 1.42
Elongation 260 230 230 210 180
Air permeability 5.6 4.6 1.2 3.5 3.4
(JIS L1096)
% Water 26.5 26.9 28.6 28.6 29.1
absorption at
50% compression
% Water 12.9 15.1 13.5 13.4 14.1
absorption at
85% compression
Physical properties
of product
compressed at a
factor of 14
Tensile strength 19.55 17.85 23.34 21.75 17.55
Elongation 260 220 230 210 170
Air permeability 58.5 65.0 480.5 120.0 145.5
(JIS P8117
Impermeability 3
to water :
Exposure to wet
heat (80°C, 95%)
400 hr. 18.57 17.31 21.71 20.66 16.85
800 hr. 16.62 15.89 19.14 18.92 14.48
1,600 hr. 14.66 14.28 17.27 16.31 13.34
2,400 hr. 13.69 13.74 14.47 14.68 11.41
Exposure to ozone -
200 hr. 13.88 12.14 16.34 15.01 13.16
400 hr. 8.21 7.32 10.04 9.24 8.07
600 hr. 5.67 4.46 6.30 5.00 4,39
800 hr. 2.15 1.96 2.33 1.96 1.49
Exposure to
ultraviolet rays
(63°C)
100 hr. 7.23 6.60 9.10 8.37 7.02
200 hr. 0 0 0 0 0
300 hr. :
400 hr.
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above item (1). However, a specific polyester polyol “havi ng -a-better—:
conpatibility with pol yether polyol *than‘'short-chain polyester polyol is
additionally used in the above item (9). Accordingl ymls§hﬂ°ef1®$Bbdn€Re}$lﬂ>adn

havi ng both the advantages of pol yester foam and poly JH!E ”lgm
obtained as in the above item (1). The flexible foam into a
speakeredge having a practical waterproofness. In the prese tion,

pol ymer polyol may be addltlonally uskablaes 6 n the above |ten1(5) or (10) to

enhance t ) QDL 3 Er
pol yol " y be obtained by the craft polyner|z§%%88 of acrylonltrlle
styrene offl the like onto a polyetherl@olyol tg Iglthe pobh .
pol yol , tle_ Wwei oJe '2% 5._o' (e o1 t :s
n?Yi n o] olfyo
pre{erabh gugﬁég¥ﬂﬁgbl@ 50/ 50. |l f t%% soti d2%ont e t hé3pol y polly
IS 1 ow, New Pole F1212-29 50 25
TA22-221 50 25
3P56B 25 25 25 25 25
TDIBO 41.5 41.9 41.7 40.1 40.1
Index 110 110 110 110 110
Lv33 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00
Silicone 1520 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 35.3 36.4 35.2 35.6 35.7
25% Hardness 14.0 17.8 15.6 17.5 15.4
Number of cells 56 65 65 62 58
Tensile strength 1.25 1.93 1.76 1.85 1.82
Elongation 160 220 200 220 190
Air permeability 2.6 2.6 5.6 4.3 5.1
(JIS L1096)

% Water 25.9 28.7 29.6 28.1 28.5
absorption at ,

50% compression
% Water 13.9 14.6 13.0 14.2 15.1
absorption at
85% compression

Physical properties
of product
compressed at a
factor of 14
Tensile strength 16.55 22.32 18.65 21.58 17.32
Elongation 170 260 240 220 200
Air permeability 55.0 38.5 19.5 25.0 24.5
(JIS P8117)
Exposure to wet
heat (80°C, 95%) :
400 hr. 15.56 21.43 17.53 20.50 16.80
800 hr. 14.07 18.41 15.85 18.34 15.41
1,600 hr. 11.59 16.96 13.06 16.19 13.86
2,400 hr. 10.76 14.51 12.12 15.11 13.34
Exposure to ozone
200 hr. 10.76 16.74 12.12 15.32 11.78

400 hr. 6.62 _ 10.27 7.46 9.06 7.10
600 hr. 3.31 5.58 3.73 6.26 4.33
800 hr. 1.66 1.90 1.87 2.37 1.91

Exposure to
ultraviolet rays

(63°C)
100 hr. 5.79 8.93 6.53 7.98 6.41
200 hr. 0 0 0 0 0
300 hr. .
400 hr.
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this polyol needs to be blended in a | arge amount t.o . sufficiently enhance
the strength, hardness or other properties of the foamthus obtalned “1n
this case, the m xing proportion of other polyols sugnsg&t

pol yester polyol and pol yether polyol nust be reduced
I nsufficient enhancenent of strength and el ongati on. the

solid content in the pol yner Iyp S preferab % by
wei ght based on 10096by melght ofiﬁﬁg—polyner pol yol . The proportlon of t he™”

pol yrner ; ,
100% by !lght of the totaI wei jght of the pol yol . Emembhe above |ten1(1)
t he foredoi ng pol yester- 23 24 25 26 27 28 29
GP3000 25 37.5 12.5 12.5
CP3943 25 25 25 25 30 25 25
Kurapol F3010 25 25 50 50 50 50 50
3P56B 25 12.5 25 12.5 20
New Ace F7-67 12.5 25
TDI8O 40.3 40,3 40.3 40.3 40.1 40.3 40.3
Index 110 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Silicone L520 1.20 1.20
§21919 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Physical properties of
foam .
Density 35.6 35.3 34.8 35.2 35.6 35.6 34.9
257 Hardness 23.5 16:8 20.5 18.5 20.5 17.8 16.8
Number of cells 64 58 65 58 65 60 55
Tensile strength 2.13 1.68 2.03 1.86 2.23 1.93 1.68
Elongation 190 180 220 200 230 210 190
Air permeability 3.5 5.6 5.6 4.5 2.1 1.0 0.5
(JIS L1096)

Z Water 27.5  29.4 5.6 6.5 5.3 5.6 7.5
absorption at

507 compression
Z Water 12.9 12.9 1.8 1.5 1.1 1.3 1.8
absorption at
8527 compression

Physical properties of
product compressed at a
factor of 14

Tensile strength 26.43 23.65 25.84 25.96 25.57 28.56 22.87
Elongation 230 220 220 230 180 260 220
Air permeability 31.0 24.5 21.0 32.5 47.0 330.0 460.0
(JI1S P8117)

Impermeability 24 24 24 725 725
to water

Exposure to wet
heat (80°C, 957)

400 hr. 25.37 22.23 24.55 25.18 24.04 27.42 21.50
800 hr. 21.80 20.10 21.96 23.10 21.73 23.56 19.44
1,600 hr. 20.09 16.56 19.38 20.77 17.90 21.71 16.01
2,400 hr. 17.18 15.37 18.09 19.99 16.62 18.56 14.87
Exposure to ozone
200 hr. 19.82 15.37 18.35 17.65 16.62 21.42 14.87
400 hr. 12.16 9.46 10.85 10.64 10.23 13.14 9.15
600 hr. 6.61 4.73 7.49 6.49 5.11 7.14 4.57
800 hr. 2.25 2.37 2.84 2.86 2.56 2.43 2.29

Exposure to ultra-
violet rays

(63°C)
100 hr. 10.57 8.28 9.56 9.61 8.95 11.42 8.00
200 hr. 0 0 0 0 0 0 1]
300 hr.
400 hr.
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pol yet her polyol as well as a polyester polyol havi.ng-a-seeondary term nal
hydr oxyl group, polynmer polyol or the li‘ke may be additionally used besides
the essential |ong-chain polyester polyol and polgidaek HawsHeplatddnever ,
the sum of the anmount of the |ong-chain polyester et her
polyol is preferably at |east about half the total i““!ﬁmﬁﬂmmy%ol yol. In
the above item (1), the conbined use of a |long- ch r pol yol and
a pol yet her polyol nmakes it possi¥adled obtain a flexible foam provided
w th practiral resistance to wet heat ag&g_a%;a%ge:‘
deteriorgtion. Also in the above item (9), the usga.abi& specific polyesfer
pol yol hgvi ng an excellent conpatidw |ityiw thipol yesBer pol yolzssnakessit
possi bl e [TQ %b ain a 11exi bl e fjoam havi Nng excel Lent properti % as | g th

above itérﬁg(g 23 Further, an ar omaﬁ'é s%ondarlzi'am ne corfgoundsmay
Kurapol F3010 50 50 50 50 25 25 25
New Ace F7-67 25
TA22-248C 12.5 25 25
Teslac 2458 12.5 25 25
TDISO 41.5 43.9 40.6 42,1 40.3 40.3 40.9
Index 110 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Silicone S§Z1919 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 ¢.30 0.30 0.30 0.30
Physical properties of
foam
Density 34.3 35.7 35.6 34,6 34.8 35.2 34.6
25% Hardness 18.0 17.4 20.5 17.3 18.0 18.0 20.5
Number of cells 56 50 64 58 55 58 56
Tensile strength 1.85 1.82 1,95 1.68 1.75 1.65 1.82
Elongation 200 190 190 180 200 200 180
Air permeability 1.4 2.1 1.3 1.6 1.2 1.5 0.7
(JIS L1096)
Z VWater 8.5 7.5 7.5 8.1 6.5 4.5 5.3

absorption at
50% compression
Z Water 2.8 1.5 1.4 1.4 1.8 0.9 1.1
absorption at
857 compression

Physical properties of
product compressed at a
factor of 14

Tensile strength 27.55 24.75 26.89 27.45 27.45 24.75 24.95
Elongation { 220 260 240 260 250 220 260
Air permeability 520.0 245.0 295.0 335.0 325.0 310.0 450.0
(JIS P8117)

Impermeability 72< 725 725 72< 72¢ 72< 728
to water -

Exposure to wet
heat (80°C, 952)

400 hr. 26.17 24.01 25.81 25.80 26.08 24.01 23.45
800 hr. 23.42 22.03 22.18 23.33 23.33 22.03 21.21
1,600 hr. 20.66 19.80 20.44 19.22 20.59 19.80 17.47
2,400 hr. 1%.29 19.06 17.48 17.84 19.22 19.06 16.22
Exposure to ozone -
200 hr. 19.56 16.83 20.17 17.84 19.49 16.83 16.22
400 hr. 11.57 10.15 12.37 10.98 11.53 10.15 9.98
600 hr. 7.99 6.19 6.72 5.49 7.96 6.19 4.99

800 hr. 3.03 2.72 2.29 2,75 3.02 2.72 2.50
Exposure to ultra- :
violet rays

(63°C)
. 100 hr. 10.19 9.16 10.76 9.61 10.16 9.16 8.73
200 hr. 0 0 0 0 0 0 0
300 hr.
400 hr.
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i ncorporated in the conposition in a predeterm ned anount as-defined in the

above item (6) or

deterioration of a flexible foam Thus,
resi stance to ozone deterioration can be obt ai nedTh‘S
foregor ng "aromatic secondary am ne conpound” (her
"secondary am ne conpound") enpl oyabl e herein |ncI

%a

(11) to further enhance the resi-stance to ozone

a flexible f l;@égmplacebet ter

of the
edto as

phenyl - 1- napht hyl anmi ne, al kyl at ed yl am ne,
N, N -dip - - nphe onvl enedigni n o D- (p-toluenesulfonvlanidoydiphenyl am ne,
4, 4" -([er], [err] di rret hyl bengyl ) di phenyl am neExampxed
di al Iyl - gf phenyl enedi am ne, octyl aizd di gaenyl asbne andbo t he l4ike. Fuet h¢r,
am ne- ket 8?3000 25 50 25 50 25 50
CP3943 25 25 25 25 25 25
Kurapol P2010 50 25
Kurapol F3010 50 25
Placcel 220 50 25
TDI8O 40.3 40.3 40.3 40.3 40.3  40.3
Index 110 110 110 110 110 110
LvV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone SZ1919 1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Nocrac CD 5.0 5.0 5.0 5.0 5.0 5.0
Sanole LS744 1.0 1.0 1.0 1.0 1.0 1.0
Physical properties of
foam
Density 36.5 35.9 35.2 34.9 35.4 36.0
257 Hardness 22.9 18.6 21.6 19.5 23.5 21.0
Number of cells 60 59 64 61 65 59
Tensile strength 2.23 1.85 2.20 1.91 2.35 1.97
Elongation 260 220 220 230 250 215
Air permeability 0.8 1.1 1.3 1.1 0.8 0.8
(JIS L1096)
Z Water 5.9 6.8 5.8 4.8 7.5 4.5
absorption at
50Z compression
Z Water 1.5 1.4 1.1 1.2 1.4 1.2
absorption at
851 compression
Physical properties of
product compressed at a
factor of 14
Tensile strength 28.61 25.46 28.15 23.50 27.20 28.00
Elongation 250 220 230 260 250 210
Air permeability 365.0 425.0 600.0 250.0 365.0 325.0
(JIS P8117)
Impermeability 72 72< 72< 725 72< 72<
to water
Exposure to wet
heat (80°C, 95X) _
400 hr. 26.32 23.68 25.62 22.09 25.30 25.76
800 hr. 24,03 21.64 23.65 20.45 23.12 23.52
1,600 hr. 21.46 19.60 20.83 17.86 20.94 21.00
2,400 hr. 19.17 _16.80 19.14 15.04 17.95 18.76
Exposure to ozone
200 hr. 24,60 20.11 21.39 18.80 21.94 20.46
400 hr. 17.57 15.79 17.73 14.10 18.26 16.92
600 hr. 13,53 11.46 13.04 10.81 13.19 12.04
800 hr. 10.42 10.69 12.17 9.99 8.84 10.14
Exposure to ultra-
violet rays
(63°C) . :
100 hr. 25.46 21.64 23.93 19.98 23.12 24.92
200 hr. 21.46 18.33 20.27 16.92 19.58 21.00
300 hr. 7.15 7.13 6.47 6.58 7.62 7.00
400 hr. o 0 0 0
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conpounds such as poly(2,2,4-trinethyl-

‘6-ethoxy-1,2-dihydro-2,2,4-trinethquU|noI|ne may be
rubber,

1, 2- d|hydrqu|noI|ne) and

am ne conpounds are used as age resistors for

not known that these conpounds have a function of
deterioration of polyurethane foans. The anount of thes
as a rubber

ppmto sew
t hese seq
conposi tijjo

age reS|stor or the

ondary am ne conpounds
in an anpunt of at

|nh|b

i

normal | y fron1severa

ep ?

are preferably | DEdatpper ated in the
easitd3 1 pawt by asei ght 46 nore pr ef eridbl y gt

| east 3
at | east
anount bd

y .weight, partic
%ﬁi%ﬁ s by weight, bas

siadaghl frdam t he anoun

Ul

preferahblly in mount as |Aarge gs
ed N theﬁpol y 5. As ggl%ul a§§d mif

I of these secondary 301 ne

erns

New Pole F1212-29 50 25
TA22-221 50
New Ace F7-67 12.5 25
TA22-248C 12.5
TDI8O 41.1  40.7 39.0 40.3 40.3  41.5
Index 110 110 110 110 110 i10
LvV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone 521919 1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Nocrac CD 5.0 5.0 5.0 5.0 5.0 5.0
Sanole LS744 1.0 1.0 1.0 1.0 1.0 1.0
Physical properties of
foam
Density 34.8 34.9 35.1 37.6 36.8 37.2
252 Hardness 20.1 18.5 21.5 16.8 15.6 17.1
Number of cells 55 58 62 60 59 56
Tensile strength 2.35 1.79 2.15 1.88 1.75 1.76
Elongation 250 200 230 230 200 210
Air permeability 0.9 0.7 0.5 0.8 1.1 1.3
(JIS L1096)
Z Water 3.9 3.4 5.3 - 5.9 6.8 5.8
absorption at
502 compression
2 Water 0.8 0.7 1.1 1.5 1.4 1.1
absorption at
85Z compression
Physical properties of
product compressed at a
factor of 14
Tensile strength 27.35 27.50 26.50 28.61 23.75 28.15
Elongation 250 220 260 250 220 230
Air permeability 350.0 315.0 450.0 370.0 500.0 660.0
(JIS P8117) -
Impermeability 72< 72< 72< 72< 72< 72<
to water
Exposure to wet
heat (80°C, 95%) -
400 hr. 24.89 25.58 24.38 26.32 22.09 25.62
800 hr. 22.97 23.38 22.26 24.03 20.19 23.65
1,600 hr. 20.24 21.18 19.88 21.46 18.29 20.83
2,400 hr. 18.60 ~ 18.15 17.76 19.17 15.68 19.1%4
Exposure to ozone
200 hr. 21.42 22.18 21.19 22.77 17.97 22.70
400 hr. 15.44 17.18 16.54 17.29 13.02 18.16
600 hr. 12.40 12.75 12.27 15.16 11.01 16.70
800 hr. 10.19 8.94 9.33 11.50 7.72 9.15
Exposure to ultra-
violet rays (63°C)
" 100 hr. 23.25 23.38 23.59 25.46 20.19 23.93
200 hr. 19.69 19.80 19.88 21.46 17.10 20.27
300 hr. 6.29 7.70 6.63 7.15 6.65 6.47
400 hr. 0 0 ] 0 0 0

econgary

ulﬁ used
hundreds of

of
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conpounds to be incorporated is preferably at |east 7,000 ppm. _nore
preferably at least 2 parts by weight, particul arty” preferably at least 3.5

parts by weight. Thus, in the 28 present invention, ﬁﬁﬁ&adary
et %
am ne conpounds are not only known for their fund?F s but also
used in a large anount far nore than conventi onal The
f oregoi ng secondary am ne conpounds may be used, si| uan |nation.
I f the anount of these conpounds t&JHé_Ehcorporated falls belomll part by
weight, the resulting flexible f g-to be desired in th
enhancemeft of resistance to ozgne deterloratlon efkngdike contrary, ift
amount of |t hese conpounds to befi ncegporased 51 52 53 54
GP3000 12.5 25 25 25
CP3943 25 25 25 25 25 25
Kurapol F3010 50 50 50 25 25 25
New Ace F7-67 25
TA22-248C 25 25
Teslac 2458 12.5 25 25
TDI80 40.9 40.6 40.9 40.3 40.3 42.7
Index 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone 521919 1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Nocrac CD 5.0 5.0 5.0 5.0 5.0 5.0
Sanole LS744 1.0 1.0 1.0 1.0 1.0 1.0
Physical properties of
foam
Density 38.2 37.9 38.9 34.8 38.2 38.6
257 Hardness 16.5 20.5 17.2 17.5 16.5 19.6
Number of cells 61 65 59 55 58 62
Tensile strength 1.82 1.%0 1.73 1.86 1.79 1.82
Elongation 200 200 190 200 200 230
Air permeability 1.1 0.8 0.8 0.9 0.7 0.5
(JIS L1096)
I Water 4.8 7.5 4.5 3.9 3.4 5.3

absorption at
502 compression
Z Water 1.2 1.4 1.2 0.8 0.7 1.1
absorption at
85% compression

Physical properties of
product compressed at a
factor of 14

Tensile strength 25.25 27.15 28.00 27.35 25.25 26.10
Elongation 260 240 260 250 220 260

_ Air permeability 240.0 350.0 315.0 330.0 300.0 470.0
(JIs P8117) .
Impermeability 72< 725 72< 72 72< 72<
to water

Exposure to wet
heat (80°C, 957)

400 hr. 23.74 25.25 25.76 24.89 23.48 24.01
800 hr. 21.97 23.08 23.52 22.97 21.46 21.92
1,600 hr. 19.19 _20.91 21.00 20.24 19.44 19.58
2,400 hr. 16.16 17.92 18.76 18.60 16.67 17.49
Exposure to ozone
200 hr. 20.12 21.62 21.86 23.66 20.36 20.78
400 hr. 16.02 16.96 16.64 17.08 15.27 16.29
600 hr. 13.43 13.40 12.19 12.40 12.71 12.08
800 hr. 9.15 §.82 10.70 9.37 10.73 9.19

Exposure to ultra-
violet rays (63°C)

100 hr. 21.46 23.08 24.92 23.25 21.46 23.23
200 hr. 18.18 19.55 21.00 19.69 18.18 19.58
300 hr. 7.07 7.60 7.00 6.29 7.07 6.53
400 hr. 0 0 0 0 0 0
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exceeds 25 parts by weight, the resulting conmposition can hardly undergo
“reaction and hardeni ng, occasionally nmaking it inpossible to obtain a
normal foam The anount of these secondary ani ne conpounds to be
i ncorporated is particularly preferably from1 to 10 parts by weight. If
t he amount of these secondary am ne conpounds to be incorporated falls
within this range, a flexible foam having an excellent resistance to ozone
deterioration can be obtained. The conposition thus obtained can easily
undergo reaction and hardeni ng. The conposition has no trouble in operation
to advant age. TherThenamEgpoltat i et ofostit i Bashaglalr yandi 2eskhowpohat thses it
possi bl e to enhance particularly the resistance to ozone deterioration as
wel | as tpelyestérerfoanicf adermpafatiee f Baample breehibbdtsuekhellenhance t he
weat her resistance of the foam an ultraviolet absorbent is preferably
i ncor por ateytial tensile strength and elongation and a relatively good
resistance tJ ozone deterioration in the form of compressed
product but shows a poor resistance to wet heat aging. It
can be also seen in these results that the polyether foam of
Comparative Example 2 exhibits a good resistance to wet heat
aging but shows a reduced strength and elongation and a poor
resistance to ozone deterioration in the form of compressed
product. Further, the polyether foam of Comparative Example
3, which has been prepared from two kinds of polyether
polyols in combination, shows no enhancement of strength and
elongation. Moreover, the foams of Comparative Examples 4 to
6, 8 and 9, which have been prepared from a polyether polyol
and a polyester-polyether polyol in combination, and the foam
of Comparative Example 7, which has been prepared from a
polyester polyether polyol only as the polyol, show no
enhancement of strength and elongation and leave something to
be desired in the enhancement of resistance to ozone
deterioration.
On the other hand, the results set forth in Tables 3
and 4 show that the foams of Examples 1 to 12, which have
been prepared from a long-chain polyester polyol and a
polyether polyol in combination, exhibit relatively enhanced

strength and elongation and relatively improved resistance to

wet heat aging and resistance to ozone deterioration. The
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in the conposition. Exanples of the ultraviol et absorbent 29 enpl oyabl e
“herein include various ultraviol et absorbents such as benzotriazol e,
benzophenone, salicylic acid and hindered am ne ultraviol et absorbents.
_Further, specific piperidine ultraviolet absorbents nay be used. The anount
of such an ultraviolet absorbent to be incorporated is preferably fromO0.1
to 3% by weight, particularly from0.5 to 1.5% by wei ght based on 100% by
wei ght of the polyol. The secondary am ne conpound and the ultraviol et
absorbent may be previously incorporated in the polyol component or
pol yi socybsate arf e hienprovsmeiatefl titedd epropeosiés cdepéndbeosatret | e
with the incorporation of the polyol conponent and polyi socyanate.

kind of the long-chain polyester polyol used. In particular,

the foams of Examples 3 and 4 or Examples 7 and 8 exhibit

almost the same strength as that of the polyester foam and

relatively enhanced resistance to wet heat aging and

resistance to ozone deterioration.

Fig. 1 graphically illustrates the results of the

resistance to wet heat aging of Comparative Examples 1 and 2

and Examples 3 and 4. It can be seen also in Fig. 1 that the

foams of Examples 3 and 4 exhibit an initial strength far

exceeding that of the polyether foam and an excellent

resistance to wet heat aging similar to the polyether foam.

The results set forth in Tables 5 and 6 show that the

foams of Examples 13 to 22, which have been prepared from 25%

by weight of a polyester-polyether polyol in addition to the

other polyols, show no big difference in strength, elongation

and resistance to ozone deterioration from those of Examples

1 to 12. Further, the compositions of Examples 13 to 22

exhibit an enhanced compatibility with the long-chain

poclyester polyol and polyether polyol and thus do not suffer

separation even when allowed to stand after mixing. Thus,

these compositions can undergo even more stable reaction.

Moreover, the results set forth in Tables 7 and 8 show that

the foams of Examples 23 to 36 according to the above item

(5) or (10), which have been prepared from 25 to 30% by

weight of a polymer polyol, exhibit a remarkably enhanced

This phect Has Beon Rep - rﬂns STHET HAS BUEN \

[T |




As defined in the above item (7) or (12), the flexible foamof the present
-invention may be prepared froma cdhposition conprising a

nonof uncti onal | y-term nat ed conmpound having at | east one.of a hydrocarbon
group having at least 5 carbon atons and a group having a hydrogen atom
bonded to a skeleton containing at |l east 5 atons consisting of carbon atons
and hetero atons at one end of the nolecular chain or a mddle portion

t hereof and an active group reactive with the isocyanate group contained in
t he pol yi socyanate or an active group reactive with an active hydrogen
group costazengtthi aftkee pompaessionamedding tdegapollesls odnrdeeking kdse
active groups are bonded to the carbon atom at the end of the nol ecul ar
chai n or thee loagbohaanopedaestem pod e ws@dnyi nal carbon aton) at the other

end thereof. In this manner, a flexible foan1haV|n% a better materproofness
can be obt ai ned. The results set forth in Tables 9 to 11 show that t

foams of Examples 37 to 54 according to the above item (6),
(7). (11) or (12) exhibit a very high strength and remarkably
improved resistance to ozone deterioration and resistance to
wet heat aging. These results also show that the
incorporation of an ultraviolet absorbent provides a
remarkable improvement of weather resistance.

Fig. 2 graphically illustrates the results of the
resistance to ozone deterioration of the foams of Comparative
Examples 1 and 2 and Examples 3, 4, 39 and 40. It can be
seen also in Fig. 2 that the foams of Examples 3 and 4
exhibit an initial strength similar to that of the polyester
foam and an excellent resistance to ozone deterioration
similar to the polyester foam. These results also show that
the foams of Examples 39 and 40 exhibit the same or higher
initial strength than the polyester foam and a higher
resistance to ozone deterioration than the polyester foam.

Fig. 3 graphically illustrates the results of the
weather resistance of the foams of Comparative Examples 1 and
2 and Examples 3, 4, 39 and 40. Fig. 3 shows that the foams
of Examples 3 and 4 exhibit a lower weather resistance than
the polyester foam but show a relatively improved weather
resistance as compared with the polyether foam. Fig. 3 also

shows that the foams of Examples 30 and 40 exhibit a weather
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30 The hydrocarbon group and hetero atom contai ning group contained in the
- foregoi ng "nonofunctionally-term nated conpound" may be straight-chain or
branched saturated or unsaturated groups. Further, the hydrocarbon group
and hetero atomcontaining group nmay be aliphatic groups, aromatic groups
or alicyclic groups or may contain these groups. The

nmonof uncti onal | y-term nat ed conpound may conpri se one of these various
hydrocarbon groups and hetero atom containing groups or may conprise a
conpound

nof ungt i onal ter %ed c ounﬁ V|n at | east two
hydrocarﬁﬁﬁlggﬁﬁﬁg ﬂﬁ ﬁﬁ?%%glﬁggkgé n?gl Xﬁs aﬁUnber of carbon
atoms or the nunbergof, hELEr 97aLgNE,] nmansfnxgs;@saseeg} JeURnaRdqt he hetero

at om cont ai ni ng
compounds according to the above item (7) or (11) (in this

case, Silicone SZ1919, which is a foam stabilizer, acts as a
monofunctionally-terminated compound) are used. This causes
a big drop of the air permeability and compression water
absorption of the foams. The resulting compressed products
have a very low air permeability falling within a desirable
range. All these examples exhibit a water-impermeability of
at least 72 hours and thus can provide flexible foams having
a very excellent water impermeability.

Referring to air permeability, the air permeability
before compression preferably falls within a proper range as
in Example 40 as can be seen in Table 12. Comparative
Example 1 shows good results of air permeability. However,
if the foam has a very high air permeability as in
Comparative Example 2, the foam exhibits tdo high an air
permeability also after compressed at any compressibility (In
most cases, the air permeability is not more than 3 seconds;
thé smaller this value is, the higher is the air
permeability). Thus, a foam having poor air sealing
properties and water-impermeability is provided.
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group is preferably from6 to 48, particularly from8 to 36. They may be
‘properly selected taking into accoufit the required water proof ness,

handl eability, etc. Further, as the nonofunctionally-term nated conpound
there may be used various conpounds having the foregoing "one active group
reactive with the isocyanate group or active hydrogen group”, singly or in
conbi nation. The foregoing term "nonofunctionally-term nated conpound” as
used herein is nmeant to indicate that the foregoing active group is bonded
to a conmpound having a plurality of nolecule termnals at only one of these
termnals. The mddle portion of theTabbefuRctionally- term nated conpound,
except for the end thereof, is conposed

Comp. | Comp.
Ex. 1 | Ex. 2 Ex. 40

Before compression (JIS L1096) 8.3 121 1.1

After compression

Thickness 5 - 0.5 mm (10 times) 3 2 3 2 92.0
Thickness 6 - 0.5 mm (12 times) 5.5 3 = 134.0
Thickness 7 - 0.5 mm (14 times) 17.5 3 2 275.0
Thickness 8 - 0.5 mm (16 times) 65.0 32 325.0
Thickness 9 - 0.5 mm (18 times) 115.0 3 2 485.0
Thickness 10 - 0.5 mm (20 times) 265.0 5.3 720.0

(The measurement after compression was effected in accordance
with JIS P8117)

In the various comparative examples, the number of
cells is not more than 50/25 mm in some cases. Thus, these
foam cells are relatively large; On the other hand, in the
various examples, the number of cells is at least 50/25 mm,
at least 55/25 mm in most cases. In particular, when a
polyester-polyether polyol and a polymer polyol are used in
combination, the number of cells is at least 60/25 mm in most
cases. Thus, these foam cells are relatively small. From
this standpoint, too, it can be seen that the use of the

~ flexible foam of the present iﬂvention makes it easy to
provide a speaker edge having a stable water-impermeability.

As defined in the above item (1), the combined use of

a specific polyester polyol having a good compatibility with
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31 of a hydrocarbon group or a group containing hetero atons such as -NH,
-0, -S, -CO and -N(R)- (in which'Ris" an al kyl group). As the

nonof unctional | y-term nat ed conmpound there nmay be used a nonoi socyanate
such as octadecyl isocyanate and nonoi socyanate derived froma m xture of
hexadecyl am ne and oct adecyl am ne. Further, a nonoal cohol such as
1-octanol, 1- decanol, lauryl alcohol, oleyl alcohol, other branched higher
al cohol s and nonoal cohol termnated by -O, -S- or the like (e.g.,

ROCH err]-CH err] OH) may be used. Moreover, octylam ne, |aurylam ne,

oct adecy! peigetaag ﬁ@ﬂ?@!‘aﬁdtﬁrgbﬂ§b%ﬂe9y poPyol- a5 %bl&%ﬁslhﬁﬁe@ﬁxrbe

exenplified. A silicone foamstabilizer term nated by hydroxyl group may be

used as t pesshbakunct bbralihyat €lekasled foamnaERdnas reabicivEly Ayl the

nmonof uncti onal | y-term nat ed
resistance to wet heat aging and resistance to ozone
deterioration. Further, the combined use of a polyester-
polyether polyol or the like as defined in the above item (3)
and a polyester polyol having a secondary terminal hydroxyl
group as defined in the above item (4) makes it possible to
further enhance the compatibility of the foregoing specific
polyester polyol with polyether polyol.

Further, as defined in the above item (9), the use of

a specific polyester polyol according to the above items (3)
and (4) makes it possible to obtain a flexible foam having
excellent properties as in the above item (1). As defined in
the above item (5) or (10), the additional use of a polymer
polyol makes it possible to obtain a foam having a higher
strength. As defined in the above item (6) or (11), the use
of a specific secondary amine compound makes it possible to
improve the resistance to ozone deterioration of the foam.
Moreover, as defined in the above item (7) or (12), the
incorporation of a specific monofunctionally-terminated
compound provides a drastic drop of water-absorption and air
permeability, making it possible to obtain a foam having a
proper air permeability. Finally, as defined in the above
item (8) or (13), the use of specific flexible foams defined
in the above items (1) to (7) and (9) to (12) makes it

possible to obtain a speaker edge excellent in water-

This Sheet Has Been Replaced - 57 -

THIS SHEET HaS Bren
REPLACED

ARAHETIN




conpound to be incorporated is preferably fromO0.1 to 35 parts by weight,

Tore preferably fromO0.1 to 25 parts by weight, particularly preferably

fromO0.3 to 10 parts by wei ght based on 100 parts by wei ght of the sum of

t he amount of polyi socyanate and pol yol. The anount of the

nonof unctional | y-term nated conpound to be incorporated should be

determ ned by the required waterproofness taking into account the nunber of

carbon atons in the hydrocarbon group contained in the

nonof uncti onal | y-term nated conpound to be incorporated, the kind of

functi onaimgeempablibetgi dharesaenbr Feadekitunty.fromthe polyi socyanate and

pol yol 32 which are nmain conponents, and other factors. If the anount
While the invention has been described in detail and

with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes and

modifications can be made therein without departing from the

spirit and scope thereof.
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of the nmonofunctionally-term nated conpound to be incorporated falls bel ow
0.1 parts by weight, a sufficient waterproofness cannot be obtained. On the
contrary, if the anobunt of the nmonofunctionally-terninated conpound to be

i ncor porated exceeds 35 parts by weight, foamng is difficult in itself.

Further, the resulting foam cannot be provided w thThjesieetdlas gplaggd o
ot her properties which are originally possessed by fl B u - The
i ncorporation of the nmonofunctionally-term nated co de a
flexible foam having a sufficiently excellent waterproofness. In order to
further emBEAT S CLARMBE (Ix0f ness of the flexible foam the main conponent
such as polyi socyanate and pol yol shoul d be hydrophobi c rather than
hydrophilic. FurtHer, & fdeddrhes pallviitethans feayobiainged ki dheas

possi ble to have a higher waterproofness. Accordingly, the foamcell is
preferab|Fa§§q%ﬁg|o§ﬁp composition comprising a polyisocyanate and a

polyol component, wherein the polyol component contains
polyether polyol and polyester polyol between ester bonds,
said polyester polyocl having at least one of (i) a
hydrocarbon group having at least 5 carbon atoms and (ii) a
group having a hydrogen atom bonded to a skeleton containing
at least 5 atoms consisting of carbon atoms and hetero atoms.

2. The flexible polyurethane foam as claimed in
claim 1, wherein the proportion of the polyester polyol is
not more than 50% by-weight based on 100% by weight of the
sum of the content of the polyester polyol and the polyether
polyol.

3. The flexible polyurethane foam as claimed in
claim 1, wherein the polyol component contains a hydroxyl
compound having an ether bond and an ester bond per molecule.

4. The flexible polyurethane foam as claimed in
claim 1, wherein the polyol component contains a polyester
polyol having a secondary terminal hydroxyl group.

5. The flexible polyurethane foam as claimed in
claim 1, wherein the polyol component contains a polymer
polyol. B
6. The flexible polyurethane foam as claimed in
claim 1, wherein the compositidn contains an aromatic

secondary amine compound in an amount of from 1 to 25 parts
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possi bl e. The nunber of cells is preferably at |east 50/25 nmm nore
preferably at |east 55/25 nm particularty preferablyat [east 60/25 nm |f
t he nunber of cells falls below 50/25 mm a stabl e waterproofness cannot be

occasional |y obtained. In the nonofunctionally-terHi a d the
nonoal cohol, nonoam ne, etc. may be previously i ncor1 F pol yol
conponent, and the nonoi socyanate nmay be previously n the
pol yi socyanat e. 33 Alternatively, the nonoal cohol, nonoam ne and

nonoi socyanate nmay be incorporated in the conposition at the same tine with
the incorperakigAtobakba pal YO0 patpendyt weddhpobfi shey podtye.l

contained in the polyol component.

7. The flexible polyurethane foam as claimed in
claim 1, wherein the composition comprises a
monofunctionally-terminated compound having at least one of
(1) a hydrocarbon group having at least 5 carbon atoms and
(ii) a group having a hydrogen atom bonded to a skeleton
containing at least 5 atoms consisting of carbon atoms and
hetero atoms at one end of the molecular chain or a middle
portion thereof and an active group reactive with the
isocyanate group contained in the polyisocyanate or an active
group reactive with an active hydrogen group contained in the
polyol contained in the polyol component (these active groups
are bonded to the carbon atom at the end of the molecular
chain or the carbon atom adjacent to the terminal carbon
atom) at the other end thereof.

8. The flexible polyurethane foam as claimed in
claim 1, which is used as a speaker edge.

9. A flexible polyurethane foam obtained by the
reaction of a composition comprising a polyisocyanate and a
polyol componenﬁ, wherein the polyol compenent contains at
least one of a hydroxyl compound having an ether bond and an
ester bond per molecule and a polyester polyol having a
secondary terminal hydroxyl group and a polyether polyol.

| 10. The flexible polyurethane foam as claimed in

claim 9, wherein the polyol component contains a polymer polyol.
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Further, the nonofunctionally-term nated conmpound has a Iomer reacp[vity
-t han ponoI pol yi socyanate, etc. Ac¢cordingly, the - — T
nDnofunctlonaIIy term nat ed conpound never |nh|b|ts the formation of f oam
even if added after the beginning of the reactlonTﬁsgmmﬂuékwﬁﬁiiF

s made of

uret hane. The speaker edge defined in the above ite

a flexible foamaccording to any one of the above |§“ﬂﬁ“ ) and (9)
to (12). If a speaker conprising a speaker edge nad I'exi ble foamis
provi ded inside the door trimin an autonobile, the entrance of water
content such as waier Thénflskobléepbbyerethané fhemdaer ctadmes tinoubl es as
previously nentioned. The standard of waterproofness required for the

fl exi bl e EbaimcBpswheneingthbeceppakétiodgeontsednisnanrharomaticar d speaker
is that no water |eakage and water penetration occurs at a hydraullc

pressure 8ecgndanyfaming ﬁgmpgunﬁnln an amount of from 1 to 25 parts
by weight based on 100 parts by weight of the polyol

contained in the polyol component.
| 12. The flexible polyurethane foam as claimed in
claim 9, wherein the composition comprises a
monofunctionally-terminated compound having at least one of
(i) a hydrocarbon group having at least 5 carbon atoms and
(ii) a group having a hydrogen atom bonded to a skeleton
containing at least 5 atoms consisting of carbon atoms and
hetero atoms at one end of the molecular chain or a middle
portion thereof and an active group reactive with the
isocyanaté group contained in the polyisocyanate or an active
group reactive with an active hydrogen group contained in the
polyol contained in the polyol component (these active groups
are bonded to the carbon atom at the end of the molecular
chain or the carbon atom adjacent to the terminal carbon
atom) at the other end thereof.

13. The flexible pélyurethane foam as claimed in

claim 9, which is used as a speaker edge.-
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order to neet the requirenents, the percent water absorption as determ ned
-by the method described |ater may bé preferably not nore than 10% at a
percent conpressibility of 50% or not nore than 2% at a percent
conpressibility of 80% Further, the air perneability of the flexible foam
(thickness: 10 mm) as determined by JI'S L1096 (A nethod) before conpression
nol ding may be preferably fromO0.5 to 10 cc/cnierr] second. The 34 air
perneability of the conpression-nolded foamas determ ned by JIS P8117 nay
be preferably at |east 20 seconds. If the percent water absorption of the

fl exi bl e foam exceeds the WABEFRACTIQF (rHE MRISEHQRUERE ve per cent
conpressibility, the resulting flexible foam has an

The present invention provides a flexible
polyurethane foam having good resistance to wet heat aging
and resistance to ozone deterioration and a speaker edge
having an excellent waterproofness comprising such a flexible
polyurethane foam. As a polyol, a polyol component obtained
by mixing a polyester polyol having an excellent
compatibility with polyether polyol such as adipate of a
long-chain alkylene glycol having at least 5 carbon atoms
with a foaming agent, a catalyst, a foam stabilizer, etc. is
reacted with a polyisocyanate to obtain a flexible
polyurethane foam having good resistance to wet heat aging
and resistance to ozone deterioration. Further, the
incorporation of a specific aromatic secondary amine
compound, a monofunctionally-terminated compound and an
ultraviolet absorbent in the foam composition makes it
possible to obtain a flexible foam having better resistance
to ozone deterioration and weather resistance. The flexible
foam can provide a speaker edge having a small drop of
strength and elongation due to compression molding and
excellent waterproofness and weather resistance in

combination.

This Sheet Has Been Replaced
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i nsufficient waterproofness and thus cannot be used as an edge material for
speakers to be provided inside the door trimin an autonobile. The
tenperature at which the flexible foamis conpression-nolded is

consi derably high fromthe standpoint of the heat resistance of the foam
Therefore, the flexible foam nust be rapidly conpression-nolded. If the air
pernmeability of the flexible foamis too |ow when the flexible foamis
conpression-nolded at a high rate, the air in the foamexerts a cushi oning
effect that nmakes it difficult to nold the flexible foam The resulting
speaker edge can be deforned. If the air perneability of the flexible foam
Is too high, a sufficiently low air perneability cannot be obtai ned even
when the flexible foamis nolded at a conpression as high as nore than the
practical range. The resulting edge material |eaves sonething to be desired
I n wat er pr oof ness.
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The flexible foamof the present invention is free of the dlsadvantages of
"t he -pol yest er. foam and  pol yether fodm but is provided with the advantages
of both the two types of foans. For exanple, a flexible foam provided with
excel | ent nechani cal properties and resistance to ozone deterioration 35
characteristic of polyester foam and excellent resistance to wet heat aging
characteristic of polyether foamin conbination can be obtai ned. Further,
since the polyol to be used has a good conpatibility, a flexible foam
having a relatively low air perneability can be obtai ned without renoving
cell nmenbranes nore than required. Thus, a flexible foam having excell ent

resi stance to wet. heat agi ng and
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resi stance to ozone deterioration and a very high durability can be
‘obt ai ned. The flexible foamthus obtai nedl can form a speaker edge having

excel l ent properties in particular.
described in the foll ow ng exanpl es,
be construed as being imted thereto.

The present
but the present

i nvention will be further
i nventi on shoul d not
Fl exi bl e sl ab foans were prepared

fromthe conpositions conprising polyisocyanates,

pol yol s, catal ysts, foam

stabilizers, etc.

set forth in Tables 1 and 2 (conparative exanpl es) and

Tables 3 to 11 (exanpl es)

i n accordance with an ordinary nethod. The

details of the various conponents w ||

be described | ater. The pol yet her

pol yols used in Exanples 25 and 27 are included in polyester- polyether
pol yol (trade nane: "3P56B") and pol ynmer polyol (trade nanme: "CP3943")
described | ater. The pol yether polyols used in Exanples 29, 31, 33, 47, 49
and 51 are
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i ncluded in polynmer polyol (trade nane: "CP3943" ) described later. 36
(1) Polyol .a)_Trade nane "N2200" (avail able from N ppon Pol yuret hane Co.,
Ltd.): polyester polyol obtained by the condensation of diethylene glycol

(DEG and trimethylol propane with adipic acid (hy . 60)
b) Trade name "GP3000" (avail able from Sanyo Chem aREP[MNENESHEETd- ):
propyl ene oxi de-based trifunctional pallyether polydl om,gllycerin.,

as a starting substance (OHV: 56) c¢) Trade nane
Sanyo Chem cal

({487 9 ffrom

FLEXIBLE POLYURETHANE FO.

EIELD OF THE INVENTION

The present invention relates to a flexible
polyurethane foam (héreinafter referred to as "flexiblé
foam”) which can hardly be hydroiyzed and shows a small drop
of tensile strength, etc. even after exposure to ozone. The
present invention also relates to a flexible foam which
exhibits further improvements in physical properties such as
tensile strength and elongation, suffers little deterioration
due to ulttraviolet rays, etc., aﬁa has a proper air
permeability, a good formability and an excellent
waterproofness. The present invention further relates to a
speaker edge made of a flexible foam excellent in these
various properties. The flexible foam of the present
invention can.find wide application, e.g., spéaker edge as
well as soundproofing material for hard disc apparatus,
damping material, roll and sealant for toner cartridge in
various piinters,'etc.

BACKGROUND OF THE INVENTION

?lexible foams are divided into two groups, i.e.,
*foam comprising a polyester polyol (hereinafter referred to
as "polyester foam") and foam comprising a polyether polyol
(hereinafter referred to as "polyether foam"). The
characteristics of these foams are drastically affected by

the polyol used. Thus, these foams essentially differ in

mechanical and chemical properties depending on the molecular



I ndustries, Ltd.): propyl ene oxi de-based bifunctional polyether polyol
(OHV: 56) d) Trade nanme "3P56B" (avail abl e from Takeda Chenical Industr

Ltd.): 75 : 25 (by weight) mxture of a polyester-pol\'ﬂ'fh'w

by the addition of phthalic acid and propyl ene glycol FEFER@E 08 H?E¢
nane of a polyether polyol avail able from Takeda Cherfi
and "PPG3000" (trade nane of a pol yeth& polyol availla Iq%%rqgng@ dc

Chem cal Industries, Ltd.) (OHV: 56) e) Trade name "HKur
(avail abl e--from Kuraray Co., Ltd.): polyester polyol} o Y
condensat s efuturdt ¥/ penyam«;dtaé Yhikandilpictilad & veb&Bodde off ade

" Kur apol

v\

1 ||uub[[|es L

110"

i es,
di ned
dde

td.)

F3010" (available from Kuraray Co., Ltd.): rester pol'yo

e _hane

obt ai ned fyamheetondensati on of nethylpentanedlol and trimethyl ol propane
with adipic acid

The polyester foam has small cells, an excellent
appearance and a great tensile strength and elongation. With
respect to elongation after compression molding in
particular, the polyester foam is very superior to the
polyether foam. The polyester foam is also excellent in oil
resistance and solvent resistance and chemically stable.
Further, the polyester foam exhibits good heat resistance and
weather resistance. However, the polyester foam has a great
disadvantage that it shows a strength drop due to hydrolysis

of ester bond attributed to polyester polyol used for the

_production of foam. The inhibition of hydrolysis will be

hereinafter referred to as "resistance to wet heat aging".
The polyester foam is further disadvantageous in that it
suffers a relatively great hysteresis loss and thus is not
suitable for use as cushioning material.

bn the other hand,.the polyether foam is very
superior to the polyester foam with respect to hydrolysis.
The polyether foam is also excellent in flexibility,
restorabilitf, etc. However; the polyether foam is inferior
to the polyester foam with respect to oil resistanée, solvent
resistance, etc. _Further,.a polyether foam having a very low
air pérmeability can belhardly obtained. Moreover, the
polyether foam exhibits a small tensile strength and

elongation. 1In particular, the polyether foam shows a great



37 (OHV:

56) g) Trade nane "Kurapol L2010" (availab[e from Kuraray Co.,

Ltd.): polyester polyol obtained by the ring-opening polynerization of:

met hyl val erol actone (OHV: 56) h) Trade nane "Newpol Fi enseayadhall ¢
from Asahi Denka Kogyo K K.): pol yester polyol obtainegd %ﬁgﬂﬁwé gxg@ﬁ§%

of hexanediol with adipic acid and isophthalic acid (OHVvV] 65) Tr ade} nane
"TA22-221" (available fromHitachi Kasai Pol ymer Co., % 1 7pbf&é§5kr
pol yol obtained by the condensation of hexanediol and he col
adipic acid (OHV: 40) j) Trade name "Placcel 220" (ava|l able fronlDalceI

Chem cal

“E tion

W t h

drop of strength and elongation after compressi

Further, the polyether foam is considerably inferior to the
polyester foam with respect to resistance to ozone
deterioration. At present, therefore, the polyether foam
yvields to the polyester foam in many practical uses despite
its advantage that it can be hardly hydrolyzed and exhibits
an excellenﬁ resistance to wet heat aging. The inhibition of
ozone deterioration will be hereinafter referred to as
"resistance to ozone deterioration". Further, the polyether
foam'is_inferior to the polyester foam with respect to
resistance to deterioration by ultraviolet ray, etc. (The
inhibition of deterioration by ultraviolet ray, etc. will be
hereinafter referred to as "weather resistance".)

The flexible foam_is essentially porous. Even when
compressed under heating, the flexible foam cannot be
provided with desired waterproofness regardless of-whether it
is of ester or ether type. In order to solve the problem of
waterpréofness, the following approaches have been proposed.

(1) A method which comprises providing a waterproof
film on the surface of the flexible foam

(ii) A method which;comprises impregnating the
flexible foam with an emulsion of a fluororesin, and then
drying the flexible foam to.remove water therefrom, thereby
rendeiing the flexible foam water-repellent -

However, the method (i) is disadvantageous in that it

is difficult to form a homogeneous water-impermeable film on



I ndustries, Ltd.): polyester polyol obtained by the ring- opening
pol yneri zati on af caprolactone (OHV: 56) k) Trade nanme "

Le

from Dow M tsubishi Chenmical Limted): polyner polyol naceREFLﬂGH@@W‘ﬁerght

of styrene conponent and 30% by wei ght of acrylonitrile (jso-+eé—content.

by weight; OHV: 28) 1) Trade nane "Teslac 2458" (avail all e g; Hu
Kasei Polymer Co., Ltd.): polyester polyol obtained by the

Sat

DEGwith a dineric acid (OHV: 70) m Tréade nane "New Ace |F/=67—{-Asahi

Denka Kogyo K. K.): polyester pol yol obtai ned by the condensatlon of

Al\l‘\ l'\/lﬁf"ll

—

F;\C/)g?/: :BFeg"fey%QJ'll'l—f\Igt achl selg’%'éil m%%sf?gtf%g)nuﬁsf'gggt gfcﬁ8995f350bt ai ned

by the Further, as the material constituting the film there is often
used a low heat-resistance material. A film formed of such a
material can soften and melt to destruction when compressed
under heating. Moreover, this method adds to cost. On the

other hand, the method (ii) is disadvantageous in that it is

considerably difficult to uniformly impregnate a flexible

foam having the low air permeability with an emulsion of a
fluororesin to enhance its waterproofness. Even if such a
flexible foam can be uniformly impregnated with an emulsion

of a fluororesin, it is difficult to completely remove water

content from the foam, making it easy to render the

waterproofness heterogeneous. Further, such an emulsion of a

fluororesin is very expensive. Thus, the resulting foam,
too, is very expensive.
It has been attempted to develop a foam havihg

advantages of polyester foam and polyether foam in

combination by the combined use of a polyester polyoiland a
pquether polyol. However, the two general-purpose polyols
are poorly compatible with each other. Thus, the two polyols
cannot be uniformly mixed an& hence suffer phase separation
that makes it impossible to provide a normal foam unless the

mixing proportion of the poiyester polyol is at least 50% by

weighﬁ, particularly at least 80% by weight. The

incorporation of a large amount of the polyester polyol makes

it impossible to provide a foam well-balanced in physical



38 condensation of 1,3-butanediol with adipic acid (OHV: 112) (2)
Pol yi socyanate:, trade nane "TDI 80" (avail able from N ppon Pol yur et hane
| ndustry Co., Ltd.) (3) Catalyst: amine catal yst avail abl e _from N.ppon

Nyukazai Co., Ltd.)(trade nane "LV33"); netallic catahg§§ﬂ¢§£@ﬂnggggpdtoate
.(SO)) avail abl e from Johoku Chemical Co., Ltd.) (4) jFoam.sitabilizer: Trade

name "L532", "L520" and "SZ1919" (avaid able from N gpon Uni car, £agpany

Limted) (5) Secondary am ne conpound: "Nocrac CD' (jtr d%!né#@-bﬁ‘4,4

-([err]-dinethyl benzyl)di phenyl am ne avai |l abl e fromjQuchi.-Shi-ake- m

Corp.) (G@rddddtidsol etFabstidaidtai fanot edisadédntayeadeanssd bl 4he

benzoyl oxy- 2, 2, 6, 6-tetranet hyl pi peridi ne available f -
mixing of a polyether polyol and a polyester polyol,

reference can be made to Iwata, "Handbook of Polyurethane
Resin", Nikkan Kogyco Shinbunsha, 1987, page 160. It is
reported in this reference that the mixing of a slight amount
of a polyether polyol in a polyester polyol during the
preparation of a flexible polyurethane foam makes it
impossible to obtain a normal cell, having a delicate effect
on the cell conditions. Thus, when the foregoing two types
of polyg}s are used in admixture to prepare a flexible
urethane foam, the foam stability of which is important
because its expansion rate is high, the resulting foam have
cracks or voids. In some extreme cases, the foam can be
destroyed, giving troubles in the production line.

It hds been attempted to enhance the properties of a
foaﬁ by the use of a polyether polyol h&ving an ester bond
incorporated therein. Further, a method which comprises
using a épecial polyol such as phosphorus-containing
polyester polyol in combination with a specific foam
stébilizér and a method which comprises using a hydroxyl-

. terminated prepolymer or isocyanate-terminated prepolymer
have been proposed. In a technical field of connecting a
foam to a surface layer made of a polyvinyl chloride or the
like by molding, the combined use of a specific polyester
polyol and a polyether polyol has been proposed.

However, these proposed methods are conducted in

ca
»



Speci mens were cut out of the flexible foans. These speci nens were then
measured for density (kg/nmerr]) and 25% hardness (g/cnR) in accordance
with JI'S K6401 and number of cells (/25 mm in accopdance Wt IS K6302.
These specinens were al so eval uated for tensile strengthAUkgher{ert]) jand
el ongation (% in accordance with JI'S K6301. These .p?crﬂenﬁ“VEfﬁmfhrrher
measured for air pernmeability (cc/cniefr].sec.) in @ ,oEdPnggLWﬁgm rls
L1096 (A nethod) and air perneability (sec.) after g¢onpression nolding i
accordance with JI'S P8117 (A nethod). For the eval uati '
absor pti oneaad; DA FRabill Lo MAtAn dd OB g

eval uf'it ed, . resi stance to wet . eat agl ng, resi St a_nce O ozone
deteri or ag renpaggd-weayhern thesicelranogp Jgve Ol M @thafans an

"examined Japanese patent publication"), JP-A-55-27315 (the
term "JP-A" as used herein means an "unexamined published
Japanese patent application"), etc.) and semirigid foam (JP-
B-3526694, JP-A-62-148516, etc.). These proposed methods are
not put into practical use in the technical field of ordinary
flexible foam. The preparation of the foregoing specific
polyester polyol comprising a polyether polyol having an
ester bond incorporated therein requires a complicated
procedure. Thus, the resulting polyester polyol is
expensive. If such a polyester polyol is used singly, the
properties of the resulting foam cannot be widely varied.
Further, the concentration of ester groups which can be
incorporated into the foam is too low to provide a sufficient
enhancement in the physical properties of the foam. U.S.
Patent 4,374,935 diécloses that a mixture of a specific
polyester polyol and a pol&ether polyol is used to improve
hydrolysis resistance and mechanical properties such as
compression strength of a flexible urethane foam. The
specific polyester polyol caﬁ be obtained by the
polycondensation of an organic dicarboxylic acid with a
specific polyol mixture. ﬁowever, this invention has
excellent damping properties and thus is suitable for molding
into automobile sheet. Further, this specific polyester

polyol contains (or must contain) 1,4-butanediol during



were used. Percent water absorption: A 50 x 50 x 20 nm (thi ckness) foamis

verti cal

conpressed is then dipped in 23[err]C water 10 cm

|y conpressed at a conpressibility of 50% or 80% The specinen thus
e--wat-er—stff ace

for 24 hours. The increase in the weight of the sp cRmagupéﬁﬁﬁéﬁHnﬁbsured_
He—of—t

The wei ght increase is represented as percentage t
speci nen conpressed at a conpressibil.Lzy of 50% an
Water absorption = [{Wight change (g) between bef

(cmerr]

havi ng a

he
Eqﬁfgﬁynde. %

afte

esin cy [

W1 Ranetp aREERR” of rhisb T, e BeRurr ki e

whi ch hagy BeS, SORPEESELORAER! 98713hiReBOTY SSHaPh 0 Wpcurd b5 Lhen put

85°C moist atmosphere. No studies have been made of higher
resistance to wet heat aging and resistance to ozone
deterioration. With reference to application of sealing
material, JP-B-2-55470 (filed by NHK Spring Co., Ltd.):
discloses a process for the preparation of a flexible or
semi-rigid open-;ell type sealing material which comprises
the use of at least one selected from the group consisting of
dimeric acid polyol, castor oil polyol and polyether polyol
obtained by the addition polymerization of at least 90 mol%
of an alkylene oxide having at least 3 carbon atoms.
However, no reference is specifically made to the mixing of a
polyether polyol and a polyester polyol. Further, no studies
are made of hydrolysis resistance (resistance to wet heat
aging) or resistance to ozone deterioration.

A flexible foam finds wide application. In
particular, a polyester foam has heretofore been often used

as a material of speaker edge. A speaker comprises a cone

~paper, a.voice coil connected to the cone paper for driving

the cone paper, a magnet for driving the voice coil, and a
flame for fixing the magnet. .The speaker edge is a member
which connects the cone paper to the flame in such an
arrangement that the cone paper can be freely vibrated. At
present, as such a membrane there is used a press-molded

flexible foam, thermoformed resin-impregnated fabric or



on the upper end of the cylinder. Another acrylic resin cylinder having an
I nner dianeter of 30 mnmmis then put on the upper surface of the foam
coaxially with the lower cylinder. Water is then supp}led-i-nto-the--4ppey
cylinder to a depth of 30 mm The flexible foamis theRBALSOBIAENT dbgﬁﬁv=d
for the occurrence of |eakage and penetration of watef. Fhe-standare t he
inpermeability to water is that the | egkage of water g t?e @qja"e of
t he upper surface of the flexible foammw th the | ower e1d ur até L h
upper cylinder and the 40 penetration of water thrpugh—the—foamdo npt

occur for 12 hours. Resistance to wet heat agin
formed rubber or thermoplastic resin sheet.

114

The speaker edge has the following requirements:

(1) The speaker edge must be so flexible as not to
prevent free vibration of the cone paper;

(1i) The speaker edge must be longitudinally
flexible to retain the cone paper at the predetermined
position, prevent the voice coil and magnet from coming in
contact with the flame and maintain linear vibration but must
be crosswise rigid to support the weight of the speaker cone
and voice coil; and

(iii) The speaker edge must have a low air

. permeability to sound-insulate the interior of the speaker
box from the exterior, minimize the diffraction of souﬁd,
enhance the sound pressure at a bass range and improve the
quality of the sound reproduced by the speaker.

As the material of the speaker edge there has
heretofore been mainly used a polyester foam. This speaker
edge can be normally obtained by cutting a sheet having a
thickness of about 10 mm out of a flexible slab foam, and
then compression-molding the sheet in a molding machine which
has been controlled to a temberature of 200°C. The speaker
edge thus.obtained is then connected to the cone paper and
flame. The speaker edge made of a flexible foam meets the
foregéing various requirements and has the following
advantages as compared with speaker edges made of other

materials.



The specinmen is exposed to an atnosphere which has been conditioned to a
tenperature of .80[err]C and a relative humdity of 95%for 400 hours, 800
hours, 1,600 hours and 2,400 hours, and then neasured fe@r-tensile strengt
in accordance with JIS K6301. Resistance to ozone det er i ORBRUADEVENTNSHEET
specinmen i s exposed to ozone for 200 hours, 400 hours, §0Q-heus—and-800
hours in accordance with ozone deteriofation test of JI§ PGﬁai, ﬁgqgéfe
measured for tensile strength in accordance with JI'S K6301. aé re
resistance: Using an ultraviolet ray long-life fadenetef (Fype—+FA—33-
avai l abl e from Suga Test |Instruments Co., %td.), %he speci I 5§, exposed f
ul travi ol et rays @) a PHERK Pk SRRULRF 8998 OF 64PBEr ]

200 hour s, 300, NGHES, AN, 4991 DOV Sea AL HRRNTEARULEY L96 LG RhlsR, STrenath

—

\

applied to a small diameter speaker. Further, since this
speaker edge produces little sound, a good quality reproduced
sound having little noise can be obtained.

(ii) This speaker edge can be three-dimensionally
formed to cope with a wide range of amplitudes.

(iii) The material of the speaker edge has an
excellent stretchability itself. Thus, the resulting speaker
exhibits little deterioration of sound quality due to edge
creep when a large sound is reproduced. At the same time,
the cone paper can follow the large output of sound at a bass
range. Thus, a large sound can be produced from a speaker
having a relatively small diameter.

(iv) The hardness, strength and other properties of

- the speaker edge can be easily varied by controlling the
compress;on factor during compression molding. By changing
the compression factor, the lowest resonance frequency caused
by the weight of various members and other variations can be
controlled.

(v) The raw materiai and the compression molding do
not cost much.

In recent years, hoﬁever, most automobiles have an
on-board audio system. Thus, the recent speaker edge must
have an even better durability. In particular, automobile

doors having a speaker provided on its trim have been



accordance wth JI'S K6301. The results of the foregoing eval uation are set

forth in Tables.1 to 11 bel ow. 41 Table 1 Conparative Exanple 1 2 3
4 5 N2200 100 GP3000

100 50 75 50 GP2000

3P56B 25

43.4 43.4 43.4 43.4  43.4 Indexg 15 111887
115 115 115 oy e

employed'more and more. Thus, rainwater and ctﬁer“water-~——-——
contents can enter into the speaker through the gap between
the door trim and the outer plate, resulting in an unexpected
rise of humidity therein. Therefore, the flexible foam,
which is essentially a porous material, can not form a
speaker edge having a desired waterproofness even when
therﬁoformed rega:diess of whether it is of ester or ether.
It has been made clear that when a speaker edge made of
polyester foam is used, its resistance to deterioration under
wet'heag becomes very important. Further, from the
standpoint of weather resistance, even a speaker comprising a
speaker edge made of a polyether foam cannot be used as an
on-board speaker of the typé provided on the rear tray, which
can be easily irradiated withldirect rays of the sun.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a flexible foam which exhibits an improved
compatibility and considerébly improved resistance to wet
hgat aging and resistance to ozone deterioration by using a
specific polyester polyol compatible with a' polyether polyol .
even in an amount of not moré than 50% by weight and a
speaker edge comprising'such a flexible foam.

It is another objec£ of the present invention to
provide a flexible foam which comprises a specific aromatic
secondary amine compound incorporated therein to have an even

better resistance to ozone deterioration and a speaker edge



120
L1096)
at

0.30 0.30 0.30 0.30 0.30 water

3.00 3.00 3.00 3.00 Silicone L532 1.50 L520
1.20 1.20 1. 20 Stannous octoate 0. 10 0. 30 0. 30
0. 30 Physical properties of foam Density 36.5 35.9
35.0 34.6 25% Hardness 23.5 14.5 ﬁ&ﬂS L r 5
of cells 50 35 el:y 40 44 Ten§y th
0. 85 0.95 0.90 0. 95 El ongation 250 }30 0
140 Air perneability 8.3 121.0 121.0 2037 IuB. ﬁQRJ S}
XS ising such a £Péxible3fodm. 3. 32,6 _absorption
It is a further object of the present—inventien—to—-

provide a flexible foam which comprises a specific
monofunctionally-terminated compound incorporated therein to
have an improved waterproofness and a speaker edge comprising
such a flexible foam. .

Thesé and other objects of the present invention will
become more apparent from the following detailed description
and examples.

_The above objects of the present invention has been
attained by the following means:

(1) A flexible polyurethane foam obtained by the
reaction of a composition comprising a polyisocyanate and a
polyol component, wherein the polyol component contains a
polyether polyol and polyester polyol between ester bonds,
said polyester polyol having at least one of (i) a
hydrocarbon group having at least 5 carbon atoms and (ii) a
group h&ving a hydrogen atom bonded to a skeleton containing
at least 5 atoms consisting of carbon atoms and hetero atoms.

(2) The flexible polyurethane foam'as described in
(1), wherein the proportion éf the polyester polyol is not
more than 50% by weight based on 100% by weight of the sum of
the content of the polyestei polyol and the polyether polyol.

' (3) The flexible polyurethane foam -as described in

(1), wherein the polyol component contains a hydroxyl

alecule.
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(4) The flexible polyurethane foam|a
(1), wherein the polyol component contains dpotyester—polyold

having a secondary terminal hydroxyl group.

(5) The flexible polyurethane foam as described in
(1), wherein the polyol component contains a polymer polyol.

(6) The flexible polyurethane foam as described in
(1), wherein the composition contains an aromatic secondary
amine compound in an amount of from 1 to 25 parts by weight
based on 100 parts by-weight of the polyol contained in the
polyol component.

(7) The flexible polyurethane foam as described in
(1), wherein the composition comprises a monofunctionally-
terminated compound having at least one of (i) a hydrocarbon
group having at least 5 carbon atoms and (ii) a group having
a hydrogen atom bonded to a skeleton containing at least 5
atoms consisting of carbon atoms and hetero atoms at one end
of the molécular chain or a middle portion thereof and an
active groﬁp reactive with the isocyanate group contained in
Ithe polyisocyanate or an active group reactive with an active
hydrogen group contained in the polyol contained in the
polyocl component (these acti%e groups are bonded to the
carbon atom at the end of the molecular chain or the carbon
atom adjacent to the termiﬁal carbon atom) at the other end
thereof.

(8) The flexible polyurethane foam as described in

(1), which is used as a speaker edge.
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(9) A flexible polyurethane foam obdainad—by—ehe——*" """

reaction of a composition comprising a polyisocyanate and a
polyol component, wherein the polyol component contains at
least one of a hydroxyl compound having an ether bond and an
ester bond per molecule and a polyester polyol having a
secondary terminal hydroxyl group and a polyether polyol.

(10) The flexible polyurethane foam as described in
(9), wherein the polyol component contains a polymer polyol.

(11) The flexible polyurethane foam as described in
(9), wherein tpe composition contains an aromatic secondary
amine compound in an amount of from 1 to 25 parts by weight
based on 100 parts by weight of the polyol contained in the
polyol component.

(12) The flexible polyurethane foam as described in
(9), wherein the coﬁposition comprises a monofunctionally-
terminated compound having at least one of (i) a hydrocarbon
group having at least 5 carbon atoms and (ii) a group having
a hydroéen atom bonded to a skeleton containing at least 5
atoms éonsisting of carbon atoms -and hetero atoms at one end
of the molecular chain or a_middle portion thereof and an
active group reactive with the isocyanate group contained in
the polyisocyanate of an active group reactive with an active
hydrogen group contained iﬁ the polyol contained in the
polyoi compoﬁent (these active groups are bonded to the
carbon atom at the end of the molecular chain or the carbon

atom adjacent to the terminal carbon atom) at the other end
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(13) The flexible polyurethane foam as described in
(9), which is used as a speaker edge.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects of the invention will be seen
by reference to the description, taken in connection with the
accémpanying drawing, in which:

Fig. 1 graphically illustrates the resistance to wet
heat aging of the flexible foams of Comparative'Examples 1
and 2 and Examples 3 and 4¢;

Fig. 2 graphicallj illustrates the resistance to
ozone deterioration of the flexible foams of Comparative
Examples 1 and 2 and Examples 3, 4, 39 and 40; and

Fig. 3 graphically illustrates the weather resistance
of the flexible foams of Comparative Examples 1 and 2 and
Examples 3, 4, 39 and 40.

DETAILED DESCRIPTION OF THE INVENTION

‘The foregoing polyél component contains variogs
pquols as well as a foaming agent, a catalyst, a foam
stabilizer, etc. The foregoing "composition" may comprise an
aromatic secondary amine combound defined in the above item
(6) or (11) and a monofunctionally-terminated compound
defined in the above item (7) or (12) incorporated therein as
neceséary. As the foaming agent there may be mainly used
water, in combination with dichloromethane or the like for

the purpose of inhibiting the generation of heat. As the
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catalyst there may be normally used an amine datalyst, in

particular a tertiary amine and an organic tin compound such
as stannous octoate, dibutyltin diacetate and dibutyltin
dilaurate in combination. As the foam stabilizer there may
be used a general-purpose block copolymer of dimethyl
polysiloxane with a polyether or the like. The foregoing
composition may further comprise an oxidation inhibitor, an
ultraviolet absorbent, a light stabilizer, an electrically-
conductive §ubstance such as carbon black, a colorant, a
filler, etc. incorporated therein.

As the foregoing "polyisocyanate" there may bé used
any polyisocyanate which is commonly used in the preparation
of a flexible foam without any restriction. Examples of such
a polyisocyanate include toluene diisocyanate (TDI),
diphenylmethane diisocyanate (MDI), mixture of TDI and MDI,
modification product of TDI and MDI and the like. Other
examples of the polyisocyanate employable herein include
aromatic polyisocyanates such as polymeric MDI, 1,5- .
naphthalene diisocyanate, trizine diisocyanate (TODI),
paraphenylene diisocyanate, xylylene diisocyanate (XDI) and
tetramethylxylene diisocyanaﬁe. Further, aliphatic or
alicyclic polyisocyanates such as hexamethylene diisocyanate,
hydrogenated XDI (H:XDI), hfdrogenated MDI (H,;,MDI),
isophérbne diisocyanate, cyclohexyl diisocyanate and lysine
diisocyanate (LDI) may be used.

As the polyol to be contained in the polyol component
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there may be used a polyester polyol (hereinafter Teforred—to—
as "long-chain polyester polyol") having at least one of "(i)

a hydrocarbon group having at least 5 carbon atoms” and " (ii)

a group having a hydrogen atom bonded to a skeleton

cont;ining at least 5 atoms consisting of carbon atoms and
hetero atoms" (hereinafter referred to as "hetero atom-
containing group") between ester bonds and "polyether polyol"”
in combination.

The long-chain polyester polyol has an excellent
compatibility with a polyether polyol as compared with the
conventional polyester polyol having a short-chain
hydrocarbon group. Even if the content of such a long-chain
polyester polyol falls below 50% by weight of the total
weight of the polyol, the reaction proceeds without any -
problem to obtain_a flexible foam having a good quality. The
skeleton constituting the féfégoing hydrocarbon group and
hetero atom-containing group may be straight-chain or
branche&. The number of cérbon atoms contained in all the
hydrocarbon groups between the ester bonds and sum of the
number of carbon atoms and hetero atoms contained in the
hetero atom-containing group.each do not have to be at least
5. If the number of these long-chain groups is preferably at
least 1/3, more preferably.at least 1/2 of the total number
of hydrocarbon groups and hetero atom-containing groups
_between ester bonds, a long-chain polyester polyocl can be

obtained which exhibits an-excellent compatibility with a
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polyether polyol particularly during the foéming reaction
procedure.

The mixing proportion of the long-chain polyester
polyol is preferably not more than 50% by weight as defined
in the above item (2) from the standpoint of resistance to
resistance to wet heat aging. If the mixing proportion of
the long-chain polyester polyol falls below 50% by weight, a
flexible foam having the same or better resistance to wet
heat aging than the polyether foam can be obtained.

-The long-chain polyester polyol can be obtained by
the condensation reaction of a polyvalent alcohol having a
hydrocarbon group having at least 5 carbon atoms (hereinafter
referred to as "long-chain polyvalent alcohol") with a
dibasic acid having a hydrocarbon group having not more than
4 carbon atoms (hereinafter referred to as "short-chain
dibasic acid"). The long-chain polyester polyol can also be
obtaineq by the condensation reaction of a polyvalent alcohol
having a hydrocarbon group.having not more than 4 carbon
atoms (hereinafter referred to as "short-chain polyvalent
alcohol*) with a dibasic acid having a hydrocarboh group
having at least 5 carbon atoﬁs (hereinafter referred to as
"long-chain dibasic acid"). Alternatively, the long-chain
polyester polyol can be obﬁained by the reaction of a long-
chain-polyvalent alcohel with a long-chain dibasic acid. In
this case, a long-chain polyester polyol having a better

compatibility with a polyether polyol can be obtained.
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pro %%ed %che}%%ngyg%enlng polymerization of a cyclic

compound having a hydrocarbon group having at least 5 carbon

atoms. A polycarbonate polyol obtained from a long-chain
polyvalent alcochol, too, can be used as a iong—chain
polyester polyol.

Examples of the long-chain polyvalent alcohol
employable herein include methylpentanediol (6 carbon atoms
pentanediol (5 carbon atoms), trimethylolpropane (6 carbon
atoms ), hexanediol (6 carbon atoms), neopentyl glycol (5
carbon atoms), trimethylhexanediol (9 carbon atoms), 3-
methyl-1l,5-pentanediol (6 carbon atoms), 1,9-nonanediol (9
carbon atoms), methyl-1l,8-octanediol (9 carbon atoms),
cyclohexanedimethanol (6 carbon atoms) and the like.
Further, a polytetramethyleneether glycol (PTMG), a dimer
diol (36 carbon atoms), a castor oil comprising ricinoleate
of glyce;in as a main component (18 x 3 + 3 carbon atoms),
etc. may be used. )

- As the long-chain dibasic acid there may be used an
aliph&tic dibasic acid such as azelaic acid' (7 carbon atoms
sebacic acid (8 carbon atoms) and dodecanedioic acid (10
carbon atoms). Further, an aromatic dibasic acid such as
phthalic acid, isophthalic acid and terephthalic acid (all
these dibasic acids have 6 carbon atoms), an alicyclic

dibasic acid such as cyclohexanedicarboxylic acid (6 carbon

),

) s

atoms) or the foregoing dimeric acid may be used. The long-
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chain polyester polyol can be produced by the TO-

condensation of at least one of these long-chain polyvalent
alcohols and at least one of these long-chain dibasic acids.
Further, the long-~chain polyester polyol can be obtained by
adding short-chain polyvalent alcochols or short-chain dibasic
acids to either of the long-chain polyvalent alcohol and the
long-chain dibasic acid or both of them. The long-chain
polyester polyol can also be obtained by the ring-opening
polymerization of a cyclic compound having a hydrocarbon
group having at least 5 carbon atoms such as lactone (e.qg.,
methylvalerolactone (5 carbon atoms), caprolactone (5 carbon
atdms)).

The foregoing dimer diol is mainly an aliphatic or
alicyclic diol having 36 carbon atoms obtained by the
hydrogenation of a dimeric acid produced by the thermal
polymerization of an unsaturated aliphatic acid having 18
carbon atoms such as vegetable aliphatic acid obtained by the
purification of drying oil, semidrying oil or the like. The
use of an alcohol or acid having a very large number of
carbon atoms such as dimer diol and dimeric acid particularly
advantageously makes it possible to obtain a long-chain
polyester polyol having a better compatibility with a
polyether polycl. The dimer diol and dimeric acid may be
used in combination with other long~chain or short-chain
polyvalent alcohols or dibasic acids. In this case, if the

amount of the dimer diol and dimeric acid to be used is
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polyvalent alcohol or dibasic acid, a long-chain polyester

polycol having a sufficient compatibility can

be used.

Alternatively, the long-chain polyester polyol can be

prepared from a long-chain polyvalent alcohol or long-chain

dibasic acid having a hetero atom-containing

of hetero atoms to be contained in the hetero atom-containing

group. Examples

group include O, S, N and the like. The hetero atom-

containing group can be formed by diethylene

glycol,

dipropylene glycol, etc. If diethylene glycol is used, a

long-~chain polyester polyocl having -CH;-CH,-0

-CH;~-CH,;~ group

(total number of carbon atoms and oxygen atoms: 5) between

ester bonds can be obtained.

A long-chain polyester polyol obtained from a

bifunctional alcohol has an enhanced elongation but has no

improvement in hardness. On the other hand,

a long-chain

polyester polyol obtained from a trifunctional alcohol such

as triméthylol propane has.improvements in both elongation

and hardness. Thus, long-chain polyester polyols obtained

from bifunctional to tetrafunctional polyvalent alcohols are

suitable for the preparation‘of flexible foams, though

showing some difference in function. Accordingly, the

functionality of the polyvélent alcohol to be used may be

propeily selected depending on the desired properties of the

foam. If a pentavalent or higher polyvalent

alcohol is used,

the resulting foam is too hard. Therefore, such a

96
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multifunctional polyvalent alcohol is not suigtable for the

preparation of a flexible foam.

The molecular weight of such a polyvalent alcochol per
functionality is preferably from about 400 to about 2,000.
Further, the molecular weight of the long-chain polyester
polyol thus obtained is preferably from 800 to 6,000. The
hydr&xyl number of the long-chain polyester polyol is
preferably from about 40 to about 120 mgKOH/g. If the
molecular weight of the long-chain polyester polyol is less

than 800 (hydroxyl number is more than 120 mgKOH/g), the

crosslink density during
to give a hard foam. On
weight of the long-chain
(hydroxyl number is less

polyester polyol has too

the production of foam is so high as
the contrary, if the molecular
polyester polyol is more than 6,000
than 40 mgKOH/g), the long-chain

high a wviscosity tc handle.

In the present invention, as the polyester polyol
there may be used a polyester polyol having a hydrocarbbn
group héving not more than 4 carbon atoms between ester bonds
in combination with the foregoing long-chain polyester
polyol. As such a polyester polyol having 'a short-chain
hydroxyl group there may be hormally used a polyester polyol
which is used in the preparation of a flexible foam. This
short-chain polyester polybl can be used in such an amount
that the good compatibility of the polyester polyol with the
polyether polyol is not impaired. The proportion of the

short-chain polyester polyol is preferably not more than 70%
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the long-chain polyester polyol and the short-chain polyester
polyol.:

As the short-chain pquester polyol there may be used
one obtained by the condensation reaction of the following
polyvalent alcohol and dibasic acid. Examples of the
polyvalent alcohol employable herein include divalent
alcohols such as ethylene glycol, propylene glycol, 1,4-
butanediol and 1,3-butanediol. Examples of the dibasic acid
employable herein include succinic acid, glutaric acid,
adipic acid, maleic acid, fumaric acid and the like.

As the foregoing "polyether polyol” to be used in

combination with the long-chain polyester polyol there may be

used one obtained by random or block addition polymerization

of a starting material having at least two active hydrogen
atoms with an alkylene oxide. Examples of the starting
material employable herein include polyvalent alcohols such
as propjlene glycol, diproéylene glycol, glycerin,
trimethylol propane and pentaerythritol, and amines such as
ethylenediamine and tolylenediamine. Further, the foregoing
PTMG, which has an ether bona, or the like may be used.
Moreover, the modification products of the foregoing wvarious
polyols may be used. Examﬁles of the alkylene oxide
employable herein include ethylene oxide, propylene oxide,
trimethylene oxide, butylene oxide, styrene oxide, a-

methyltrimethylene oxide, and 3,3’'-dimethyltrimethylene
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oxide.

The long-chain polyester polyol has a sufficient
compatibility with the polyether polyol particularly during
the foaming reaction procedure. In order to further enhance
the compatibility of the long-chain polyester polyol with the
polyether polyol, a "hydroxyl compound having an ether bond
and an ester bond per molecule” may be used in combination
with the long-chain polyester polyol as defined in the above
item (3). A representative examples of such a polyol is a
polyester-polyether polyol. Further, a polyol which has an
ester group incorporated in its molecule by the reaction with
an isocyanate or an urethane-modified polyol such as
composition prepared from a prepolymer terminated by hydroxyl
group or isocyanate group may be used. The'hydroxyl compound
having an ether bond and an ester bond per molecule has a
polyester moiety and a polyether moiety in its-molecule.
These mo;eties act like a compatibilizer to further enhance
the coméatibility of the léng-chain polyester polyol With the
polyether polyol. '

In the present invention, the compatibility of the
long-chain polyester polyol with the polyether polyol can be
enhanced by the additional use of a polyester polyol having a
secondary terminal hydroxyi group as defined in the above
item k4). Examples of the "polyester polyol having a
secondary terminal hydroxyl group" employable herein include

polyols obtained by the condensation of propylene glycol or

This Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLACED




400 hr. 22.38 21.67 18.78 18.48 21.46 17.35 800 hr. 20. 03 19. 88 16.14
16.92 18.44 15.69 1,600 hr. 17.67 17.87 14.87 14.59 16.99 12.92 2,400 hr.
16.49 17.20 12.71 13.13 14.53 12.00 Exposure to ozone 200 _hr 16../3..15.19

14.67 13.42 16.76 12.00 400 hr. 9.90 9.16 9.00 8.R2RFEOARE.:::/T 38
hr . 6.83 5.59 4.89 4.47 5.59 3.69 800 hr. 2.159-2.46 1 66"1.
1.90 1.85 Exposure to ultraviolet rays (63[err]C) 100 jhr

6 702l §
7.82 7.49 8.94 6.46 200 hr. 0 240 0 0 v - 3 300
hr. 400 hr.

1,3-butanediol with adipic acid. The proportitomrof—the——-—
hydroxyl compound having an ether bond and an ester bond per
molecule and the polyester polyol having a secondary terminal
hydroxyl group is preferably not more than about 30% by

weight based on 100% by weight of the total weight of the
polyol.

The mechanism of the enhancement of the compatibility
of the long-chain polyester polyol with the polyether polyol
by the use of the polyester polyol having a secondary
terminal hydroxyl group is not yet made clear. This may be
partly because the polyester polycl exhibits slightly lower
polarity and hydrogen bond that enhance its compatibility
with the polyether polyol when a short-chain alkyl gfoup such
as methyl group is connected to carbon atom adjacent to the
terminal hydroxyl group or ester group than when a hydrogen
atom is connected to the carbon atom. Another possible
mechanism is that the reéulting steric hindrance causes the
drop of the reactivity of bolyol close to that of polyether
polyol, making it possible to effect the reaction of the
ester and ether polyols at almost the same rate in each step
of nucleation, bubble stability, cell growth and gelation and
hence produce a polyestér foam and a polyether foam in the
same manner. Thus, the two foams can form a homogeneous
layer'or show a high dispersion in each other, possibly
making it possible to form a flexible foam having a polyester

foam and a polyether foam microfinely dispersed in each
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other.

In the abowve item (9), the polyol component is free
of a long-chain polyester polyol which is essential in the
above item (1). However, a specific polyester polyol having
a better compatibility with polyether polyol than short-chain
polyester polyol is additionally used in the above item (9).
Accordingly, a flexible foam having both the advantages of
polyester foam and polyether foam can be obtained as in the
above item (1). The flexible féam can be formed into a
speaker edge having a practical waterproofness.

In the present invention, a polymer polyol may be
additionally used as in the above item (5) or (10) to enhance
the strength and hardness of the foam thus obtained. The
"polymer polyol" may be obtained by the graft polymerization
of acrylonitrile, styrene or the like onto a polyether polyol
or the like. 1In the Eolymer polyol, the weight ratio of
styrene component to acrylonitrile component is preferably
from 80/20 to 50/50. |

If the solid content in the polymer polyol is low,
this polyol needs to be blended in a large amount to
sufficiently enhance the stréngth, hardness or other
properties of the foam thus cbtained. In this case, the
mixing proportion of other'polyols such as long-chain
polyeéter polyol and polyether polyol must be reduced,
resulting in insufficient enhancement of strength and

elongation. Accordingly, the solid content in the polymer
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polyol is preferably at least 30% by weight based on 100% Dby
weight of the polymei polyol. The proportion of the polymer
polyol is preferably not more than about 30% by weight based
on 100% by weight of the total weight of the polyol.

In the above item (1), the foregoing polyester-
polyether polyol as well as a polyester polyol having a
secondary terminal hydroxyl group, polymer'poljol or the like
may be additionally used besides the essential long-chain
polyester polyol and polyether polyocl. However, the sum of
the amount of the longéchain polyester polyol aﬁd polyether
polyol is preferably at least about half the total weight of
the polyol.

In the above item (1), the combined use of a long-
chain polyester polyol and a polyether polyol makes it
possible to obtain a flexible foam provided with practical
resistance to wet heat aging and resistance to ozone
deterioration. Also in the above item (9), the use of a
specifié polyester polyol ﬁaving an excellent compatibility
w@th polyether polyol makes it possible to obtain a flexible
foam having excellent properties as in the 'above item (1).
Further, an aromatic secondaiy amine compound may be
incorporated in the composition in a predetermined amount as -
defined in the above item (6) or (11) to fﬁrther enhance the
resistance to ozone deterioration of a flexible foam. Thus,
a flexible foam having a better resistance to ozone

deterioration can be obtained.
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Examples of the foregoing "aromatic secondary amine———
compound" (hereinafter referred to as "secondary amine
compound") employable herein include phenyl-l-naphthylamine,
alkylated diphenylamine, N,N’-diphenyl-~p-phenylenediamine, p-
(p-toluenesulfonylamido)diphenylamine, 4,4’'-(c,c-dimethyl
benzyl)diphenylamine, mixed diallyl-p-phenylenediamine,
octylated diphenylamine and the like. Further, amine-ketone
compounds such as poly(2,2,4-trimethyl~1l,2~-dihydroquinoline)
and 6-ethox§-l,2-dihydro-2,2,4-trimethquuinoline may be
used. _ |

These secondary amine compounds are used as age
resistors for rubber, etc. However, it is not known that
these compounds have a function of inhibiting the ozone
deterioration of polyurethane foams. The amount of these
compounds, if used as a rubber age resistor or the like, is
normally from several hundreds of ppm to several thousands of
ppr, 5,000 ppm at most. On the other hand, these secondary
amine cémpounds are preferébly incorpdrated in the
composition in an amount of at least 1 part by weight, more
preferably at least 3 parts by weight, particularly
preferably in an amount as lérge a§ at least 5 parts by
weight, based on the polyol. As calculated in terms of
amount based on foam, the émount of these secondary amine
compoﬁnds to be incorporated is preferably at least 7,000
ppm, more preferably at least 2 parts by weight, particularly

preferably at least 3.5 parts by weight. Thus, in the
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- preferably frbm 1 to 10 parts by weight.

present invention, these secondary amine compbun&s—asemnot.____

only known for their functions and effects but also used in a
large amount far more than conventional ordinary value.

The foregoing secondary amine compounds may be used,
singly or in combination. If the amount of these compounds
to be incorporated falls below 1 part by weight, the
resulting flexible foam leaves something to be desired in the
enhancement of resistance to ozone deterioration. On the
contrary, if the amount of these compounds to be incorporated
exceeds 25 parts by weight, the resulting composition can
hardly undergo reaction and hardening, occasionally making it
impossible to obtain a normal foam. The amount of these
secondary amine compounds to be incorporated is particularly
If the amount of
these secondary amine compounds to be incorporated falls
within this range, a flexible foam having an excellent
resistance to ozone deterioration can be obtained. The
composiﬁion thus obtained can easily undergo reaction and
hgrdening. The composition.has no trouble in operation to
advantage.

The incorporation of‘such a secondary amine compound
makes it possible to enhance particularly the resistance to
ozone deterioration as well as the weather resistance of the
foam. 1In order to further enhance the weather resistance of
the foam, an ultraviolet absorbent is preferably incorporated

in the composition. Examples of the ultraviolet absorbent
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employable herein include various ultraviolet absorbents such
as benzotriazole, benzophenone, salicylic acid and hindered
amine ultraviolet absorbents. Further, specific piperidine
ultraviolet absorbents may be used. The amount of such an
ultraviolet absorbent to be incorporated is preferably from
0.1 to 3% by weight, particularly from 0.5 to 1.5% by weight
based on 100% by weight of the polyol. The secondary amine
compound and the ultraviolet absorbent may be previously
incorporated in the polyol component or polyisocyanate or may
be incorporated in the composition at the same time with the
incorpor;tion of the polyol component and polyisocyanate.

As defined in the above item (7) or (12), the
flexible foam of the present invention may be prepared from a
composition comprising a monofunctionally-terminated compound
having at least one of a hydrocarbon group having at least 5
carbon atoms and a group having a hydrogen atom bonded to a
skeleton.containing at least 5 atoms cohsisting of carbon
atoms ana hetero atoms at one end of the molecular chain or a

middle portion thereof and an active group reactive with the

isocyanate group contained in the polyisocyanate or an active

- group reactive with an active hydrogen greup contained in the

polyol contained in the'polyol component (these active groups
are bonded to the carbon atom at the end of the molecular
chain or the carbon atom adjacent to the terminal carbon
atom) at the other end thereof. In this manner, a flexible

foam having a better waterproofness can be obtained.

——— i
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" The hydrocarbon group and hetero atom-con
group contained in the foregoing "monofunctionally-terminated
compound" may be straight-chain or branched saturated or
unsaturated groups. Further, the hydrocarbon group and
hetero atom-containing group may be aliphatic groups,
aromatic groups or alicyclic groups or may contain these
groups. The monofunctionally-terminated compound may
comprise one of these various hydrocarbon groups and hetero
atom-containing groups or may comprise a compound of
monofunctionally-terminated compounds having at least two
hydrocarbon groups and hetero atom-containing groups.

The number of carbon atoms or the number of heterxro
atoms in the hydrocarbon group and the hetero atom-containing
group is preferably from 6 to 48, particularly from 8 to 36.
They may be properly selected taking into account the
required waterproofness, handleability, etc. Further, as the
monofuncgionally-terminated compound there may be used
various éompounds having the foregoing "one active group
reactive with the isocyanate group or active hydrogen group",
singly.or in combinétion.

The foregoing term “mbnofunctionaLly-terminated
compound" as used herein is meant to indicate that the
foregoing active group is bonded to a compound having a
plurality of molecule terminals at only one of these
terminals. The middle portion of the monofunctionally-

terminated compound, except for the end thereof, is composed
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of a hydrocarbon group or a group containing hetero atoms

such as -NH-, -0-, -S-, -CO- and -N(R)- (in which R is an

alkyl group).

As the monofunctionally-terminated compound there may

be used a monoisocyanate such as octadecyl isocyanate and

monoisocyanate derived from a mixture of hexadecylamine and

octadecylamine. Further, a monoalcochol such as l-octanol, 1-

decanol, lauryl alcohol, oleyl alcochol, other branched higher

alcohols and monocalcohol terminated by -0-, -S- or the like

(e.g9., ROCH,-CH,OH) may be used. Moreover, octylamine,

laurylamine, octadecylamine and monoamine terminated by -0-,

-S5- or the like may be exemplified. A silicone foam

stabilizer terminated by hydroxyl group may be used as the

monofunctionally-terminated compound as well.
The amount of the monofunctionally-terminated
compound to be incorporated is preferably from 0.1 to

parts by'weight, more pfeferably from 0.1 to 25 parts

35

by

weight, particularly preferably from 0.3 to 10 parts by

weight based on 100 parts by weight of the sum of the

of polyisocyanate and polyol. The amount of the

amount

- monofunctionally-terminated'compound to be incorporated

should be determined by the required waterproofness taking

into account the number of carbon atoms in the hydrocarbon

group contained in the monofunctionally-terminated compound

to be incorporated, the kind of functional group, the

difference in reactivity from the polyisocyanate and polyol
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which are main components, and other factors. "If the amoumt -
of the ménofunctionally—terminated compound to be

incorporated falls below 0.1 parts by weight, a sufficient
waterproofness cannot be qbtained. On the contrary, if the
amount of the monofunctionally-terminated compound to be
incorporated exceeds 35 parts by weight, foaming is difficult

in itself. Further, the resulting foam cannot be provided

with desired physical or other properties which are

originally possessed by flexible foams.

-The incorporation of the monofunctionally-terminated
compound can provide a flexible foam having a sufficiently
excellent waferproofness. In order to further enhance thé
waterproofness of the flexible foam, the main component such
as polyisocyanate and polyol should be hydrophobic rather
than hydrophilic. Further, the foam should have as large
surface area as possible to have a higher waterproofness.
Accordingly, the foam cell is preferably as small as
possible. The number of cells is preferably at least 50/25
mm, more preferably at least 55/25 mm, particularly
preferably at least 60/25 mm. If the number of cells falls
below 50/25 mm, a stable waterproofness cannot be
occasionally obtained.

In the monofunctionally~terminated compound, the
monoalcohol, moncamine, etc. may be previoﬁsly incorporated
in the polyol component, and the monoisocyanate may be

previouslx incorporated in the polyisocyanate.
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Further, the monofunctionally-terminated compound has a lower
reactivity than polyol, polyisocyanate, etc. Accordingly,
the monofunctionally-terminated compound never inhibits the
formation of foam even if added after the beginning of the
reaction of production of urethane.

The speaker edge defined in the above item (8) or
(13) is made of a flexible foam according to any one of the
above items (1) to (7) and (9) to (12).

If a speaker comprising a speaker edge made of a
flexible foam is provided inside the door trim in an
automobile, the entrance of water content such as water rain
into the interior of the door causes troubles as previously
mentioned. The standard of waterproofness required for the
flexible foam constituting the speaker edge used in the on-
board spéaker is that no water leakage and water penetration
occurs at a hydraulic pressure of 30 mm for 12 hours. In
order to meet the requiremeﬁts, the percent water absorption

- as' determined by the method described later may be preferably
not more than 10% at a percent compressibility of 50% or not
more than 2% at a percent compressibility of 80%. Further,
the air permeability of the flexible foam (thickness: 10.mm)
as determined by JIS L1096 (A method) before compression

molding may be preferably from 0.5 to 10 cc/cm?-second. The
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by JIS P8117 may be preferably at least 20 seconds.

If the percent water absorption of the flexible foam
exceeds thé upper limit at the respective percent
compressibility, the resulting flexible foam has an
insufficient waterproofness and thus cannot be used as an
edge material for speakers to be provided inside the door
trim in an automobile. The temperature at which the flexible
foam is compression-molded is considerably high from the
standpoint of the heat resistance of the foam. Therefore,
the flexible foam must be rapidly compression-molded. If the
air permeability of the flexible foam is too low when the
flexible foam is compression-molded at a high rate, the air
in the foam exerts a cushioning effect that makes it
difficult to mold the flexible foam. The resulting speaker
edge can be deformed. If the air permeability of the
flexible_foam is too high, a sufficiently low air
permeabiiity cannot be obtained even when the flexible foam
is molded at a compression as high as more than the practical
range. The resulting edge Aaterial leaves something to be

. desired in waterproofness. -

The flexible foam of the present invention is free of
the disadvantages of the polyester foam and polyether foam
but is provided with the advantages of both the two types of
foams. For example, a flexible foam provided with excellent

mechanical properties and resistance to ozone deterioration
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wet heat-aging characteristic of polyether foam in
combination can be obtained. Further, since the polyol to be
used has a good compatibility, a flexible foam having a
relatively low air permeability can be obtained without
removing cell membranes more than required. Thus, a flexible
foam having excellent resistance to wet heat aging and
resistance to ozone deteriofation and a very high durability
can be obtained. The flexible foam thus obtained can form a
speaker edge haviné excellent properties in particular.

The present invention will be further described in
the following examples, but the present invention shou;d not
be construed as being limited thereto.

Flexible slab foams were prepared from the
compositions comprising polyisocyanates, polyols, catalysts,
foam stabilizers, etc. set forth in Tables 1 and 2
(comparative examples) and Tables 3 to 11 (examples) in
accordance with an ordinary method. The details of the
various components will be described later. The polyether
polfols used in Examples 25 and 27 are included in polyester-
polyether polyol (trade name: "3P56B") and_polymer polyol
(trade name: "CP3943") described later. The polyether
polyols used in Examples 29, 31; 33, 47, 49 and 51 are
included in polymer polyol (trade name: “CP3943") described

later.
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(1) Polyol

a) Trade name “N2200" (available from Nippon Polyurethane
Co., Ltd.): polyester polyol obtained by the condensation of
diethylene glycol (DEG) and trimethylol propane with adipic
acid (hydroxyl number (OHV): 60)

b) Trade name "GP3000" (available from Sanyo Chemical
Industries, Ltd.): propylene oxide-based trifunctional
polyether polyol prepared from glycerin as a starting
substance (OHV: 56)

c) Trade name "GP2000" (available from Sanyo Chemical

.Industries, Ltd.): propylene oxide-based bifunctional

polyether polyol (OHV: 56)

d) Trade name "3P56B" (available from Takeda Chemical
Industries, Ltd.): 75 : 25 (by weight) mixture of a
polyeéter-polyether'polyol obtained by the addition of
phthalic acid and propylene glycol to "PPGl500" (trade name
of a polyether polyol available from Takeda Chemical
Industries, Ltd.) and "PPG3000" (trade name of a polyether
polyol available from Takeda Chemical Industries, Ltd.) (OHV:

56)

" e) Trade name. "Kurapol P2010" (available-from Kuraray Co.,

Ltd.): polyester polyol obtained by the condensation of
methylpentanediol with adipic acid (OHV: 56)

f) Trade name "Kurapol F3010" (available from Kuraray Co.,
Ltd.): polyester polyol obtained by the condensation of

methylpenggnediol and trimethylol propane with adipic acid
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by the ri%g—opening
polymerization of methyl valerolactone (OHV: 56)

h) Trade name "Newpol F1212-29"

1.4

2.1

(available from Asahi Denka

Kogyo K.K.): polyester polyol obtained by the condensation of

hexanediol with adipic acid and isophthalic acid (OHV: 65)

i) Trade name "TA22-221" (available from Hitachi Kasei

Polymer Co., Ltd.): polyester polyol obtained by the

condensation of hexanediol and neopentyl glycol with adipic

acid (OHV: 40)
)
Industries, Ltd.): polyester polyol obtained
opening polymerization of caprolactone (OHV: 56)

k) Trade name "CP3943" (available from Dow Mitsubishi

Trade name "Placcel 220" (available from Daicel Chemical

by the ring-

Chemical Limited): polymer polyol made of 70% by weight of

styrene component and 30% by weight of acrylonitrile (solid

content: 42% by weight; OHV: 28)

1l). Trade name "Teslac 2458" (available from Hitachi Kasei

Polymer Co., Ltd.): polyester polyol obtained by the

" condensation of DEG with a dimeric acid (GHV: 70)

m) Trade name "New Ace F7-67" (Asahi Denka Kogyo K.K.):

polyester polyol obtained by the condensation of propylene

glycol with adipic acid (OHV: 56)
n) Trade name "TA22-248C" (available from Hitachi Kasei

Polymer Co., Ltd.): polyester polyol obtained by the
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condensation of 1,3-butanediol with adipic acid (OHV: 112)
(2) Polyisocyanate: trade name "TDI8BO0" (available from
Nippon Polyurethane Industry Co., Ltd.)

(3) Catalyst: amine catalyst available from Nippon Nyukazai
Co., Ltd.)(trade name "LV33"); metallic catalyst (stannous
octoate (SO)) available from Johoku Chemical Co., Ltd.)

(4) Foam stabilizer: Trade name "L532", "L520" and "SZ1918%"
- (available from Nippon Unicar Company Limited)

(5) Secondary amine compound: "Nocrac CD" (trade name of
4,4’ -(a;e~dimethylbenzyl )diphenylamine available from Ouchi
Shinko Chemical Corp.)

(6) Ultraviolet absorbent: "Sanole LS-744" (trade name of 4-
benzoyloxy-z,z,6,6-tetramethylpiperidine available from
Sankyo Co;, Ltd.)

Specimens were cut out of the flexible foams. These
specimens were then measured for density (kg/m’) and 25%
hardness”(g/cmz) in accordance with JIS K6401 and number of
cells (/25 mm) in accordance with JIS K6402. These specimens
were also evaluated for tengile strength (kg/cm?) and
elongation (%) in accordance with JIS K6301. These specimens

" were further measured for air permeability (cc/cm?esec.) in
accordance with JIS L1096 (A method) and air permeability
(sec.) after compression moldiﬂg in accordance with JIS P8117
(A method). For the evaluation of water absorption and
impermeability to water from which waterproofness is

evaluated, resistance to wet heat aging, resistance to ozone
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0 0 deteMioratibn and weather resistance, the following methods

were used.
Percent water absorption:

A 50 x 50 x 20 mm (thickness) foam is vertically
compressed at a compressibility of 50% or 80%. The specimen
thus compressed is then dipped in 23°C water 10 cm under the
water surface for 24 hours. The increase in the weight of
the specimen is then measured. The weight increase is
represented as percentage to the volume of the specimen
compressed at a compressibility of 50% and 80% as referxrence.
% Water absorption = [{Weight change (g) between before and
after dipping/Volume of specimen compressed at 50% or 80%
compressibility (cm®)} x 100]

Impermeability to water (time):

An acrylic resin cylinder having an inner diameter of
30 mm is placed horizoﬁtally. A flexible foam which has been
compression-moclded at a compression factor of 14 is then put
on the upper end of the cylinder. Another acrylic resin
cylinder having an inner diameter of 30 mm is then put 6n the
upper surface of the foam coaxially with the lower cylinder.

- Water is then supplied into the upper cylinder to a depth of
30 mm. The flexible foam is then visually observed for the
occurrence of leakage and penetration of water. The standard
of the impermeability to water is that the leakage of water
from the interface of the upper surface of the flexible foam

with the lower end surface of the upper cylinder and the



300 hr. 400  hr. 49 Table 9 Exanple 37 38 39 40 41

42 GP3000 ' 25 50 25 56 -
50 CP3943 25 25 25 REBLACEMENT,BHEET
25 Kur apol P2010 50 25 Kur apol F3010

50 25 Pl accel 220 %7 4597
50 25 TDI 80 40 40.3  40.3 | 4p. 40.3
40.3  40.3 | ndex ~= 110 110 1 TT0
110 110

penetration of water through the foam do not occur for 12
hours.
Resistance to wet heat aging:

The specimen is exposed to an atmosphere which has
been conditioned to a temperature of 80°C and a relative
humidity of 95% for 400 hours, 800 hours, 1,600 hours and
2,400 hours, and then measured for tensile strength in
accordance with JIS K6301.

Resistance to ozone deterioration:

-The specimen is exposed té ozone for 200 hours, 400
hours, 600 hours and 800 hours in accordance with ozone
deterioration test of JIS K6301, and then measured for
tensile strength in accordance with JIS K6301.

Weather resistance:

Using an ultraviolet ray long-life fademeter (Type
FAL-31, available from Suga Test Instruments Co., Ltd.), the
specimen is exposed to ‘ultraviolet rays at a black panel
temperature of 63°C for 100 hours, 200 hours, 300 hours and
400 hours, and then measured for tensile strength in
accordance with JIS K6301.

The results of the foregoing evaluation are set forth

in Tables 1 to 11 below.



LV33 0. 30 0. 30 0. 30 0. 30 0.30 0.30
Wat er 3.00 3.00 3.00 3..20 3.00__3.00
Silicone SZ1919 1.50 1.50 1.50 1399I AC Mﬁ%f"%?éﬁy
St annous oct oat e 0. 30 0. 30 0. 30 0§3Q——"0-30" 0.3
Nocrac CD 5.0 5.0 5.0 540 D4
5.0 Sanol e LS744 1.41 1.0 1.0 Gi?o?”nggh.)
1.0 Physical properties of foam Density 365 35.9
35.2 34.9 35.4 36.0 25% Hard@able 1 22.9 18.6 21.6
19.5 23 521 0 Nunber of cells ' 80 5 ; a1
65 S9| Tensile strength 2. 23compdr8Pive Bxdfple 191 . 35
1. 97 El opgation . 260 1 220 2 229 230 5 250¢ 215
Alr pernmgabiT1Ty 0.8 (I 1.3 1.1 0.8 . 8
(JIS L10 z@%%%gxeater 100 50, 6:§ 158 oo 4.8
7.5 4.bGp2000 50
3P56B 25 50
TDISO 43.4 43.4 43.4 43.4 43.4
Index 115 115 115 115 115
LV33 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00
Silicone L532 1.50
L520 1.20 1.20 1.20 1.20
Stannous octoate 0.10 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 36.5 35.9 35.6 35.0 34.6
25% Hardness 23.5 14.5 11.5 13.5 12.5
Number of cells 50 35 36 40 44
Tensile strength 1.55 0.85 0.95 0.90 0.95
'Elongation 250 - 130 180 120 140
Air permeability 8.3 121.0 121.0 72.3 48.5
(JIS L1096)
% Water 32.1 33.5 31.2 32.6
absorption at
50% compression
% Water 14.2 13.5 15.2 13.2
absorption at
85% compression
Physical properties
of product compressed
at a factor of 14
Tensile strength 24.56 12.35 11.56 12.35 11.35
Elongation 280 80 120 100 120
Air permeability 17.5 3z 32 32 3z
(JIS P8117i
Impermeability 0.5 0.52 0.52
to water
Exposure to wet
heat (80°C, 95%)
400 hr. 6.14 11.73 10.78
800 hro 0 10.50 — - 9065
1,600 hr. 9.26 8.51
2,400 hr. 8.65 7.95
Exposure to ozone
200 hr. 18.42 4.32 7.60
400 hr. 11.05 0 - - 4.20
600 hr. 6.14 3.41
800 hr. 0 1.70
Exposure to
ultra violet rays
(63°C)
100 hr. 13.51 4.32 4.31
200 hr. 6.14 0 - - 0
300 hr. 0
I 400 hr.




absorption gt 50% conpression Z Water

1.5

1.4

1.1 1.2 T 1.4 1.2 absorption at 85% conpressi
properties of product conpressed at a factor of 14 Tens
28.61 25.46 28. 15 23.50 27.20 28.00 El ongation

n Dhyqi cal

IREPERCEMBED SHE;ETO

220 230 260 250 210 Air perneability 2 iy ¥ . O
425.0 600.0 250.0 365.0 325.0 (4SS P8117) Inperneaalplty“”* “
72[err] 72[err] 72[err] 72[€rr] 72[err] A2t
Exposure to wet heat (80[err]C, 95% Table 2
Comparative Egample
7
GP3000 25 50 25
3P56B 75 100 50 75
TDISO . 43.4 43.4 47.2 47.2
Index 115 115 125 125
Lv33 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00
Silicone 1520 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 35.5 35.8 35.1 35.0
25% Hardness 11.5 10.5 13.5 12.5
Numbexr of cells 48 53 46 46
Tensile strength 1.10 1.20 1.33 1.36
Elongation 160 170 120 140
Ajr permeability 43.5 28.3 160.0 165.0
(JIS L1096)
% Water 28.5 24.9 27.8 28.7
absorption at
50% compression
% Water 13.5 12.6 13.6 14.6
absorption at .
85% compression
Physical properties
of product compressed
at a factor of 14
Tensile strength 13.12 10.35 13.85 12.46
Elongation 160 180 120 140
Air permeability 32 32 32 32
(JIS P8117
Impermeability 0.52
to water
Exposure to wet
heat (80°C, 95%)
400 hr. 9.83
800 hr. - - 8.80 - -
1,600 hr. 7.76
2,400 hr. 7.25
Exposure to ozone -
200 hr. 6.93
400 hr. - 3.83 - -
600 hr. 3.11
800 hr. - 1.55
Exposure to
ultraviolet rays
(63°C)
100 hr. 4.14
200 hr. - 0 - -
300 hr.
400 hr.




400 hr.

24. 03
20. 83
15. 04
21. 39
18. 26

800 hr.

ultra-
23.12

300 hr.

0

21. 64

17. 86

126.32 23.68
23.65  20.45

25.62

20.94 21.00 2,400 hr
17.95 18.76 Exposure to ozone 200 hr

22.09
23.12 23.52 1,600 hr.
19.17 16.80—39-A4

25.30 25.76 800 hr.
21.46 19.60

et orrc—t—ary

18. 80 21.94 20.46 400 hr. 17.57 15.79 H?r¥8-“1 -~
16. 92 600 hr. 13.53 11,46 13.04 10. 81 3¢i§ !%%.Q@?
10.42 10.69 12. 17 .99 8.84 10.1 ﬁb ufé*tb
violet rays (63C) 100 hr. Table 35.46 21.64 23]93 1998
24_92 200 hr 21. .46 18 33 20 27 1692 19. .58 21,00
7.15 7.13 6. 47 6. 58 IJAﬁg 7. 00 400t
Exa
0 0, 0 0, D 3T 4 5 6
GP3000 S0 75 50 75 50 75
Kurapol P2010 50 25
Kurapol F3010 50 25
Kurapol L2010 50 25
TDIBO 41.5 41.5 41.5 41.5 41.5 41.5
Index 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone 1520 1.20 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 34.5 35.6 35.6 35.0 34.6 35.5
25% Hardness 19.5 17.5 20.5 16.5 17.5 15.7
Number of cells 55 54 56 55 53 50
Tensile strength 1.55 1.25 1.82 1.65 1.35 1.25
Elongation 250 180 180 140 180 180
Air permeability 3.2 9.5 3.0 6.5 6.1 5.6
(JIS L1096)
% Water 28.6 28.5 24.6 28.7 28.7 28.6
absorption at
50% compression .
% Water 13.2 13.0 12.5 12.1 13.0 13.0
absorption at
85% compression
Physical properties
of product
compressed at a
factor of 14 '
Tensile strength 19.55 17.65 22.65 21.55 15.30 14.55
Elongation 180 160 220 210 180 160
Air permeability 150.5 3.5 135.0 36.0 43.0 65.0
(JIS P8117i
Impermeability 22 0.52 0.5
to water
Exposure to wet
heat (80°C, 95%)
400 hr. 17.12 17.12 21.06 20.47 14.69 13.68
800 hr. 15.71 15.71 18.57_18.75 12.62 12.37
1,600 hr. 14.12 14.12 16.76 16.16 11.63 10.19
2,400 hr. | 13.59 13.59 14.04 14.55 9.95 9.46
Exposure to ozone
200 hr. 12.00 12.00 15.86 14.87 11.48 9.46
400 hr. 7.24 7.24 9.74 9.16 7.04 5.82
600 hr. 4.41 4.41 6.12 4.96 3.83 2.91
800 hr. 1.94 1.94 2.27 1.94 1.30 1.46
Exposure to .
ultraviolet rays
(63°C)
100 hr. 6.53 6.53 8.83 8.30 6.12 5.09
. 200 hr. 0 0 0 0 0 0
300 hr.
400 hr.




Tabl e 10 Exanpl e, 43 44 45 46 47 48 GP3000
25 50 25 12.5 12.5 CP3943
25 25 25 25 25 25 Kurapol F3010p ="
50 ° 50 50 New Pol e F1212-29 50 R L fARIF L ED HEET
50 New Ace F7-67 275 25
TA22- 248C G 7 1897 1p.
TDI 80 41.1 A4 39.0 40. B 40. 3 41.5
| ndex 110 ZIehde 41390 11p 110 T
LV33 8-20—20-30—— 030030 —0-30-—20230
Example
7 10 11 12
GP3000 50 75 50 75 50 75
New Pole F1212-29 50 25
TA22-221 50 25
Placcel 220 50 25
TDIBO 41.5 41.5 41.9 41.9 40.1 40.8
Index 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone 1520 1.20 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30. 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 35.8 35.1 35.0 36.5 35.9 35.6
25% Hardness 16.8 15.4 17.6 19.5 18.9 16.3
Number of cells 58 56 56 56 55 36
Tensile strength 1.85 -1.45 1.75 1.76 2.15 1.73
Elongation 190 150 170 200 200 190
Air permeability . 4.5 4.6 3.2 1.3 2.6 1.8
(JIS L1096)
% Water 28.6 27.3 28.5 26.5 27.5 27.2
absorption at
50% compression
% Water 10.5 15.1 13.5 13.1 14.2 13.6

absorption at
85% compression

Physical properties
of product
compressed at a
factor of 14
Tensile strength
Elongation
Air permeability
(JIS P8117l
Impermeability
to water
Exposure to wet
heat (80°C, 95%)
400 hr.
800 hr.
1,600 hr.
2,400 hr.
Exposure to ozone
200 hr.
400 hr.
600 hr.
800 hr.
Exposure to
ultraviolet rays

(63°C)
100 hr.
200 hr.
300 hr.
400 hr.

23.56 22.34 19.56 19.45 22.35 18.46
230 190 230 260 200 180
73.5 69.0 180.5 360.5 245.5 300.0

2 3 3 3

17.35
15.69
12.92
12.00

12.00
7.38
3.69
1.85

18.78
16.14
14.87
12.71

14.67
9.00
4.89
1.66

18.48
16.92
14.59
13.13

13.42
8.27
4.47
1.75

21.46
18.44
16.99
14.53

16.76
10.28
.59
.90

22.
20.03
17.67
16.49

16.73
.90
.83
.59

38 21.67
19.88
17.87

17.20

15.19
.16
.59
.46

.72 .27 .94 .46




00
50

1.0

oY

I~

>

Wat er . . 3.00 3.00 3.00 3.00 3.00 3.
Silicone SZ1919 1.50 1.50 1.50 1.50 1.50 1
St annous octoate 0. 30 0. 30 0. 30 0. 30 S _QM¢FUT3§“_~
Nocrac CD 5.0 5.0 5.0 5.0 5*—8’-5*5&0!:?” BT
Sanol e LS744 1.0 1.0 1.0 1.0 1.0
Physi cal properties of foam Density 45 34. 8 P79 113807
37.6 36. 8 37.2 25% Har dness 20.1 18.5 21.5 16. 8
15.6  17.1 Number of cells Tabkg 5 58 62 60
56 Tensi | ngih 35 1_79 2 15 188 *l=;§=55éﬁ?6
El ongati gn 250 200 230 ExamAsd 200 210 r -
per meabi lfji ty . 0.9 D.7 13 0.5 14 0.§%5_ 1.1 1.3 (JI
. . 0.0 0.9 0.
glgggésgr ggo% 350 °sg 75 50 25
: b8l Pp2010 50 25
Kurapol F3010 50 25
Kurapol L2010 50
3P56B 25 25 25 25 -25
TDIS8O 41.5 41.5 41.5 41.5 41.5
Index 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00
Silicone L520 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 34.8 34.6 35.3 35.1 35.4
25% Hardness 18.6 18.0 21.5 20.5 17.0
Number of cells 60 64 68 63 56
Tensile strength 1.60 1.55 2.10 1.90 1.42
Elongation 260 230 230 210 180
Air permeability 5.6 4.6 1.2 3.5 3.4
(JIS L1096)
% Water 26.5 26.9 28.6 28.6 29.1
absorption at .
50% compression
% Water 12.9 15.1 13.5 13.4 14.1
absorption at
85% compression
Physical properties
of product
compressed at a
factor of 14
Tensile strength 19.55 17.85 23.34 21.75 17.55
Elongation 260 220 230 210 170
Air permeability 58.5 65.0 480.5 120.0 145.5
(JIS P8117i
Impermeability 3
to water i
Exposure to wet
heat (80°C, 95%)
400 hr. 18.57 17.31 21.71 20.66 16.85
800 hr. 16.62 15.89 19.14 18.92 14.48
1,600 hr. 14.66 14.28 17.27 16.31 13.34
2,400 hr. 13.69 13.74 14.47 14.68 11.41
Exposure to ozone -
200 hr. 13.88 12.14 16.34 15.01 13.16
400 hr. 8.21 7.32 10.04 9.24 8.07
- 600 hr. 5.67 4.46 6.30 5.00 4.39
800 hr. 2.15 1.96 2.33 1.96 1.49
Exposure to '
ultraviolet rays
(63°C) _
- 100 hr. 7.23 6.60 9.10 8.37 7.02
200 hr. 0 0 0 0 0
300 hr.
400 hr. i




50% conpressi on Z Wt er

1.4

conpressed at a factor of 14 Tensile strength L{sﬁgmfﬂ£[b§g"~
26.50 28.61 23.75 28.15 Elongation 2BOPLAGENIDO u%u-:gbo
250 220 230 Air pernmeability 350.0 15045070
370.0 500.0 660.0 (JI'S P8117) Inperngpbility Q 772ker 1957
72[ err] 72[ err] 72[ err] 72[ erTi— 72[err]l tp water ExposUre
to wet heat (80[err]C, 95% 400 hr. Table 6 24 89 25 5824738726, 32
22. 09 : ===
Example
18 19 20 21 22
GP3000 50 25 50 25 50
Kurapol L2010 25
New Pole F1212-29 50 25
TA22-221 50 25
3P56B 25 25 25 25 25
TDISO 41.5 41.9 41.7 40.1 40.1
Index - 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00
Silicone L520 1.20 1.20 1.20 1.20 1.20
Stannous octoate 0.30 0.30 0.30 0.30 0.30
Physical properties
of foam
Density 35.3 36.4 35.2 35.6 35.7
25% Hardness 14.0 17.8 15.6 17.5 15.4
Number of cells 56 65 65 62 58
Tensile strength 1.25 1.93 1.76 1.85 1.82
Elongation 160 220 200 220 190
Air permeability 2.6 2.6 5.6 4.3 5.1
éJIS L1096)
Water 25.9 28.7 29.6 28.1 28.5
absorption at _
50% compression .
% Water 13.9 14.6 13.0 14.2 15.1
absorption at
85% compression
Physical properties
of product
compressed at a
factor of 14
Tensile strength 16.55 22.32 18.65 21.58 17.32
Elongation 170 260 240 220 200
Air permeability 55.0 38.5 19.5 25.0 24.5
(JIS P8117)
Exposure to wet
heat (80°C, 95%) .
400 hr. 15.56 21.43 17.53 20.50 16.80
800 hr. 14.07 18.41 15.85 18.34 15.41
1,600 hr. 11.59 16.96 13.06 16.19 13.86
2,400 hr. 10.76 14.51 12.12 15.11 13.34
Exposure to ozone
200 hr. 10.76 16.74 12.12 15.32 11.78
400 hr. 6.62 _ 10.27 7.46 9.06 7.10
600 hr. 3.31 5.58 3.73 6.26 4.33
800 hr. 1.66 1.90 1.87 2.37 1.91
Exposure to
ultraviolet rays
(63°C)
100 hr. 5.79 8.93 6.53 7.98 6.41
200 hr. 0 0 0 0 0
. 300 hr. .
400 hr.

0.8

1.1 absorption at 85% conpressi on Physi cal

0.7

1.1

1.5

properties of product




800 hr. ‘ ,22.97 23.38 22.26 24.03 20.19 23.65 1,600 hr.

20.
17.
22.
17.
16.

to

25.
20.

0

24 21.18 19.88 21.46 18.29  20.83 2,400 hr. 18.60  18.15

76 19.17 15.68 19. 14 Exposure to ozone 200 hr. - 2142

18 21.19 22.77 17.97 ° 22.70 400 hr. 15.A4HEPumcaM¥N?1§ﬁ§§r

29 13.02 18.16 600 hr. 12.40 12.75 1227454611,

70 800 hr. 10. 19 8.94 ,9.33 11.50 7.72 18 IR
23.25 2§128 ﬁ23“3

ultra- violet rays (63[err]Q J{§£1Qr

46 20.19  23.93 200 hr

19. 8

0 19 8é—~2¢-ﬁ6-u1

27 30QFr= =25 : :
ﬁb 0 0 0 0 Example
23 24 25 26 27 28 29
GP3000 25 37.5 12.5 12.5
CP3943 25 25 25 25 30 25 25
Kurapol F3010 25 25 50 50 50 50 50
3P56B 25 12.5 25 12.5 20
New Ace F7-67 12.5 25
TDI80 40.3 40,3 40.3 40.3 40.1 40.3 40.3
Index 110 110 110 110 110 110 110
LvV33 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00 3.00.
Silicone L520 1.20 1.20
SZ1919 . 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Physical properties of
foam .
Density 35.6 35.3 34.8 35.2 35.6 35.6 34.9
257 -Hardness 23.5 16.8 20.5 18.5 20.5 17.8 16.8
Number of cells 64 58 65 58 65 60 55
Tensile strength 2.13 1.68 2.03 1.86 2.23 1.93 1.68
Elongation 190 180 220 200 230 210 190
Alr permeability 3.5 5.6 5.6 4.5 2.1 1.0 0.5
(JIS L1096)
I Water 27.5  29.4 5.6 6.5 5.3 5.6 7.5
absorption at
507 compression
Z Water 12.9 12.9 1.8 1.5 1.1 1.3 1.8
absorption at
852 compression
Physical properties of
product compressed at a
factor of 14
Tensile strength 26.43 23.65 25.84 25.96 25.57 28.56 22.87
Elongation 230 220 220 230 180 260 220
Air permeability 31.0 24.5 21.0 ~ 32.5 47.0 330.0 460.0
(JIs P8117)
Impermeability 24 24 24 728 725
" to water
Exposure to wet
heat (80°C, 952)
400 hr. 25.37 22.23 24.55 25.18 24.04 27.42 21.50
800 hr. 21.80 20.10 21.96 23.10 21.73 23.56 19.44
1,600 hr. 20.09 16.56 19.38 20.77 17.90 21.71 16.01
2,400 hr. 17.18 15.37 18.09 19.99 16.62 18.56 14.87
Exposure to ozone
200 hr. 19.82 15.37 18.35 17.65 16.62 21.42 14.87
400 hr. 12.16 9.46 10.85 10.64 10.23 13.14 9.15
600 hr. 6.61 4.73 7.49 6.49 5.11 7.14 4.57
800 hr. 2,25 2.37 2.8 2.86 2.56 2.43 2.29
Exposure to ultra-
violet rays
(63°C)
100 hr. 10.57 8.28 9.56 9.61 8.95 11.42 8.00
2090 hr. 0 0 0 0 0 0 0
300 hr.
400 hr.




Table 11 Exanple 49 50 51 52 53 54 GP3000
12.5 25 25 25 CP3943 25
25 25 25 25 25 Kur apol F3010 ﬂf?i ;,rj{“np;:m' cBBET
50 50 25 25 25 New Ace F7-67 greseve v e
25 TA22-248C 25 6 7 a? i
Tesl ac 2458 %3 5 25 7 ", 45
TDI 80 40. 40.6 40.9 40.13 403 7
| ndex 110 —b&é 110 110 110 11c
LV33 0-230-——0-20 0 20 Ol OB O i
Wat er . . 3. OBxampla. 00 : 3.1p0
Silicone [BZ1919 . 1. 30 1350 3250 331, 58 1350 36 1.0
St annous [pgpaRige 130s 0.30 19.30  0.39 ,9.30 ,5 0.]80
CP3943 25 25 25 25 25 25 25
Kurapol F3010 So S50 SO 50 25 25 25
New Ace F7-67 25
TA22-248C 12.5 25 25
Teslac 2458 12.5 25 25
TDI8O0 41.5 43.9 40.6 42.1 40.3 40.3 40.9
Index 110 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Silicone S$Z1919 1.50 i1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Physical properties of
foam
Density 34.3 35.7 35.6 34.6 34.8 35.2 34.6
257 -Hardness 18.0 17.4 20.5 17.3 18.0 18.0 20.5
Number of cells 56 50 64 58 55 58 56
Tensile strength 1.85 1.82 1.95 1.68 1.75 1.65 1.82
Elongation 200 190 190 180 200 200 180
Air permeability 1.4 2.1 1.3 1.6 1.2 1.5 0.7
(JIS L1096)
Z Water 8.5 7.5 7.5 8.1 6.5 4.5 5.3
absorption at
50Z compression
Z Water 2.8 1.5 1.4 1.4 1.8 0.9 1.1
absorption at
85% compression
Physical properties of
product compressed at a
factor of 14
Tensile strength 27.55 24.75 26.89 27.45 27.45 24.75 24.95
Elongation 220 260 240 260 250 220 260
Air permeability 520.0 245.0 295.0 335.0 325.0 310.0 450.0
(JIS P8117)
Impermeability 725 72< 725 728 72€ 728 728
" to water -
Exposure to wet
heat (80°C, 95%)
400 hr. 26.17 24.01 25.81 25.80 26.08 24.01 23.45
800 hr. 23.42 22.03 22.18 23.33 23.33 22.03 21.21
1,600 hr. 20.66 19.80 20.44 19.22 20.59 19.80 17.47
2,400 hr. 19.29 19.06 17.48 17.84 19.22 19.06 16.22
Exposure to ozone -
200 hr. 19.56 16.83 20.17 17.84 19.49 16.83 16.22
400 hr. 11.57 10.15 12.37 10.98 11.53 10.15 9.98
600 hr. 7.99 6.19 6.72 5.49 7.96 6.19 4.99
800 hr. 3.03 2.72 2.29 2.75 3.02 2.72 2.50
Exposure to ultra- '
violet rays
(63°C)
. 100 hr. 10.19 9.16 10.76 9.61 10.16 9.16 8.73
200 hr. 0 0 0 0 ] 0 0
300 hr.
400 hr.
=1




Nocrac CD , 50 5.0 50 5.0
5.0 Sanol e LS744 1.0 1.0 1.0 K
1.0 Physical properties of foam - Density
38.9 34.8 38.2 38. 6 25Z Hardness 16{5
17.5 16.5 19. 6 Nunber of cells 61 65
58 62 Tensile strength 26%;§2 1.90 1.73
1.82 El ongation 200 190 200
Air perneability 1.1 Iaklg 9 0.8 0.9
(JI'S L1096)_Z VMt er ___ 4.8 7 5 4_5
5.3 absorption at 50% conpressipn Z Water Example
1.2 0.8 . 0.7 1.1 absorpti @8 at 39 40
GP3000 25 50 25 S0 25 50
CP3943 25 25 25 25 25 25
Kurapol P2010 50 25
Kurapol F3010 50 25
Placcel 220 50 25
TD180 40.3 40.3 40.3 40.3 40.3  40.3
Index 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone S$Z1919 1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Nocrac CD 5.0 5.0 5.0 5.0 5.0 5.0
Sanole LS744 1.0 1.0 1.0 1.0 1.0 1.0
Physical properties of
foam :
Density 36.5 35.9 35.2 34.9 35.4 36.0
25Z Hardness 22.9 18.6 21.6 19.5 23.5 21.0
Number of cells 60 59 64 61 65 59
Tensile strength 2.23 1.85 2.20 1.91 2.35 1.97
Elongation ' 260 220 220 230 250 215
Air permeability 0.8 1.1 1.3 1.1 0.8 0.8
(JIS L1096)
Z Water 5.9 6.8 5.8 4.8 7.5 4.5

absorption at
507 compression
X Water 1.5 1.4 1.1 1.2 1.4 1.2
absorption at
857 compression

Physical properties of
product compressed at a
factor of 14

Tensile strength 28.61 25.46 28.15 23.50 27.20 28.00
Elongation 250 220 230 260 250 210
Air permeability 365.0 425.0 600.0 250.0 365.0 325.0
(JIS P8117)

" Impermeability 72¢ 72< 725 725 72¢ 725
to water

Exposure to wet
heat (80°C, 95Z)

400 hr. 26.32 23.68 25.62 22.09 25.30 25.76
800 hr. 24.03 21.64 23.65 20.45 23.12 23.52
1,600 hr. 21.46 19.60 20.83 17.86 20.94 21.00
2,400 hr. 19.17 _16.80 19.14 15.04 17.95 18.76
Exposure to ozone
200 hr. 26.60 20.11 21.39 18.80 21.94 20.46
400 hr. 17.57 15.79 17.73 14.10 18.26 16.92
600 hr. 13.53 11.46 13.04 10.81 13.19 12.04
800 hr. 10.42 10.69 12.17 9.99 8.84 10.14

Exposure to ultra-
violet rays

(63°C) . _
100 hr. 25.46 21.64 23.93 19.98 23.12 24.92
200 hr. 21.46 18.33 20.27 16.92 19.38 21.00
300 hr. 7.15 7.13 6.47 6.58 7.62 7.00

400 hr. 0 0 0 0 Q Q




85Z conpression Physical properties of product conpressed . at _a factor of 14

Tensil e strength 25.25 27.15 28.00 27. 35 2prid; 5«%?9 o]
El ongat i on 260 240 260 250 %‘__E{_jf;’%gﬂeﬂr
perneability 240.0 350.0 315.0 330.0 300. 0 470.0 (JTS
P8117) | npermeability 72[erml  72[err] 72felr? JY) 1897
72[ err] 72[err] 72[err] tormabejqo Exposure to wet| heat (80[err]C
957) 400 hr. 23.74 25.25725.776 24. 89 23. 48 24.01 800 hr
21.97 23]08 23.52 22. 971 Z1] 20 ZI. 92 I, 0600 fr. 2591
21.00 20. 24 19. 44 19.58 2,400 Qr - 455’8’.@6:6 17. 921‘7 18. 74%
18.60  1¢—67+—37-49 4
GP3000 - 25 50 25 12.5 12.5
CP3943 25 25 25 25 25 25
Kurapol F3010 .50 50 50
New Pole F1212-29 50 25
TA22-221 50
New Ace F7-67 12.5 25
TA22-248C 12.5
TDI8O 41.1 40.7 39.0 40.3 40.3  41.5
Index 110 110 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone SZ1919 1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30 0.30
Nocrac CD 5.0 . 5.0 5.0 5.0 5.0 5.0
Sanole LS744 1.0 1.0 1.0 1.0 1.0 1.0
Physical properties of
foam :
Density 1 34.8 34.9 35.1 37.6 36.8 37.2
257 Hardness 20.1 18.5 21.5 16.8 15.6 17.1
Number of cells 55 58 62 60 59 56
Tensile strength 2.35 1.79 2.15 1.88 1.75 1.76
Elongation 250 200 230 230 200 210
Air permeability 0.9 0.7 0.5 0.8 1.1 1.3
(JIS L1096)
Z Water 3.9 3.4 5.3 5.9 6.8 5.8

absorption at
50Z compression
Z Water 0.8 0.7 1.1 1.5 1.4 1.1
absorption at
85% compression

Physical properties of
product compressed at a
factor of 14

Tensile strength 27.35 27.50 26.50 28.61 23.75 28.15
Elongation 250 220 260 250 220 230
Air permeability 350.0 315.0 450.0 370.0 500.0 660.0
(JIS P8117) .

Impermeability 72< 728 72< 72 725 725
to water

Exposure to wet
. heat (80°C, 951) N

400 hr. 24.89 25.58 24.38 26.32 22.09 25.62
800 hr. 22.97 23.38 22.26 24.03 20.19 23.65
1,600 hr. 20.24 21.18 19.88 21.46 18.29 20.83
2,400 hr. 18.60 ~ 18.15 17.76 19.17 15.68 19.14
Exposure to ozone
200 hr. 21.42 22.18 21.19 22.77 17.97 22.70
400 hr. 15.44 17.18 16.54 17.29 13.02 18.16
600 hr. 12.40 12.75 12.27 15.16 11.01 16.70
800 hr. 10.19 8.94 9.33 11.50 7.72 9.15

Exposure to ultra-
violet rays (63°C)

© 100 hr. 23.25 23.38 23.59 25.46 20.19 23.93
200 hr. 19.69 19.80 19.88 21.46 17.10 20.27
300 hr. 6.29 7.70 6.63 7.15 6.65 6.47

400 hr. 0 0 0 0 0 0




Exposure to. ozone 200 hr.

20.78
13. 43
10. 70
hr .

18. 18
7.00
0 .

400 hr.
13.40 12.19 12. 40
9. 37 10. 73

20.12 21.62 21.86

12. 71

21.46 23.08 24.92 23.

19.55 21.00 19. 69

18.18 .3D.58 300 hr.

16.02 16.96 16.64
12.08 800 hr.
9. 19 Exposure to ultra- violet

17. 08

25 21. 46

11-'.

27

23. 66

20. 36

16.29 600 hr.

23.23

PEA L’qc%rjfﬁ. Si gr'g

Nﬂlr
2
o 247907 ]6c

6. 29 7.07 6. 53 400 Lble 11 0 )] 10
0 52 The results set n Tables 1 and{?2 shom1that t he
~—'—l==-—....._._________ A
Example
49 50 51 52 53 54
GP3000 12.5 25 25 25
CP3943 25 25 25 25 25 25
Kurapol F3010 S0 50 50 25 25 25
New Ace F7-67 25
TA22-248C 25 25
Teslac 2458 12.5 25 25
TDI8C 40.9 40.6 40.9 40.3 40.3 42.7
Index 110 118 110 110 110 110
LV33 0.30 0.30 0.30 0.30 0.30 0.30
Water 3.00 3.00 3.00 3.00 3.00 3.00
Silicone SZ1919 1.50 1.50 1.50 1.50 1.50 1.50
Stannous octoate 0.30 0.30 0.30 0.30 0.30° 0.30
Nocrac CD - 5.0 5.0 5.0 5.0 5.0 5.0
Sanole LS744 1.0 1.0 1.0 1.0 1.0 1.0
Physical properties of
foam —
Density 38.2 37.9 38.9 34.8 38.2 38.6
25X Hardness 16.5 20.5 17.2 17.5 16.5 19.6
Number of cells 61 65 59 55 58 62
Tensile strength 1.82° 1.90 1.73 1.86 1.79 1.82
Elongation 200 200 190 200 200 230
Air permeability 1.1 0.8 0.8 0.9 0.7 0.5
(JIS L1096) .
Z Water 4.8 7.5 4.5 3.9 3.4 5.3
absorption at
50Z compression
Z Water 1.2 1.4 1.2 0.8 0.7 1.1
absorption at
857 compression
Physical properties of
product compressed at a
factor of 14
Tensile strength 25.25 27.15 28.00 27.35 25.25 26.10
Elongation 260 250 260 250 220 260
~ Air permeability 240.0 350.0 315.0 330.0 300.0 470.0
(JIS P8117) .
Impermeability 725 725 725 728 725 72<
to water
Exposure to wet
heat (80°C, 95%)
400 hr. 23.74 25.25 25.76 24.89 23.48 24.01
800 hr. 21.97 23.08 23,52 22.97 21.46 21.92
1,600 hr. 19.19 _20.91 21.00 20.24 19.44 19.58
2,400 hr. 16.16 17.92 18.76 18.60 16.67 17.49
Exposure to ozone
200 hr. 20.12 21.62 21.86 23.66 20.36 20.78
400 hr. 16.02 16.96 16.64 17.08 15.27 16.29
600 hr. 13.43 13.40 12.19 12.40 12.71 12.08
800 hr. 9.15 8.82 10.70 9.37 10.73 9.19
Exposure to ultra- ..
violet rays (63°C) )
100 hr. 21.46 23.08 24.92 23.25 21.46 23.23
200 hr. 18.18 19.55 21.00 19.69 18.18 19.58 '
300 hr. 7.07 7.60 7.00 6.29 7.07 6.53
400 hr. 0 0 0 0 0 0

100




pol yester foam of Conparative Exanple 1 exhibits excellent jnitial tensile
strength and el ongation and a rel atively good resistance toﬁgﬁpﬁwkwf|T o e
deterioration in the formof conpressed product but shows fa Qgﬁlixég£§§§ﬁ§£ :
to wet heat aging. It can be also seen in these results that} the pol yet her
f oam of Conparative Exanple 2 exhibits a good resistance tjo me 7hedt. &3¢¥nd
but shows a reduced strength and el on ion and a poor reqdistance {0 0zone
deterioration in the form of conpressg%éproduct. Furt her, it he pol yet her
f oam of Conparative Exanple 3, which has been prepared fromtwo_kinds of

pol yet her polyols in conbination, shows no enhancenent of strength and

el ongati on. Mo eoVke, rehdelteasetofofthpdnaliabdelsx amainels 24 sthowb th@ tamthed,
whi ch have been prepared from a pol yet her pol yol and a pol yester-pol yet her
pol yol i nPedYBFhari 6aamand Chephoamive Cxapelst ilvexbidipise ekceltlientt has

been prepared. froma pol yester polyether polyol only as the polyol, show no
P plnltlal tensgleystrenggh gnd elo%ga{ion aﬁé a relaéivé&y good

resistance to ozone deterioration in the form of compressed
product but shows a poor resistance to wet heat aging. It
can be also seen in these results that the polyether foam of
Comparative Example 2 exhibits a good resistance to wet heat
aging but shows a redﬁced strength and elongation and a poor
resistance to ozone deterioration in the form of compressead
product.. Further, the polyether foam.of Comparative Example
3, which has been prepared from two kinds of polyether
polyols in combination, shows no enhancement of strength and
elongation. Moreover, the foams of Comparative Examples 4 to
6, 8 and 9, which have been prepared from a polyether polyol
and a polyester-polyether polyol in combination, and the foam
of Comparative Example 7, which has been prepared from a
polyester polyether pol&bl only as the polyol, show no
enhancemént of strength and elongation and leave something to
be desired in the enhancement of resistance to ozone
deterioration. -

On the other hand, the results set forth in Tables 3
and 4 show that the foams of Examples 1 to 12, which have
been prepared from a long-chain polyester polyol and a
polyether polyol in combination, exhibit relatively enhanced
strength and elongation and relatively improved resistance to

wet heat aging and resistance to ozone deterioration. The



enhancenent .of strength and el ongation and | eave sonething to be desired in
t he enhancenent of resistance to ozone deterioration. On the other hand,

the results set forth in Tables 3 and 4 show that the fo nﬁ xXanpt-es
to 12, which have been prepared froma | ong-chain pol yestfe Eg L AEIN s
pol yet her polyol in conmbination, exhibit relatively enharjcgd STT ~"man?
el ongation and relatively inproved resistance to wet heatj 4gifng apd 7
resi stance to ozone deterioration. The 53 degree of the i nprovenent of
t hese properties depends on the kind of the |ong-chain p¢lyéster poryot-
used. In particular, the foans of Exanples 3 and 4 or EXx les 7 and 8

exhi bit degree of the improvement of these properties depends on
kind of the long-chain polyester polyol used. 1In particular,
the foams of Examples 3 and 4 or Examples 7 and 8 exhibit
a;most the same strength as that of the polyester foam and
. relatively.enhanced resistance to wet heat aging and
resistance to ozone deterioration.

Fig. 1 graphically illustrates the results of the
resistance to wet heat aging of Comparative Examples 1 and 2
and Examples 3 and 4. It can be seen also in Fig. 1 that the
foams of-Examples 3 and 4 exhibit an initial strength far
exceeding that of the polyéther foam and an excellent
resistance to wet heat aging similar to the polyether foam.

The results set forth in Tables 5 and 6 show that -the
foams of Examples 13 to 22, which have been prepared from 25%
By weight of a polyester-polyether polyol in addition to the
other polyols, show no big difference in strength, elongation
and resistance to ozone deterioration from those of Examples
1 to 12. Further, the compositions of Examples 13 to 22
exhibit an enhanced compatibility with the long-chain
polyester polyol and polyether polyol and thus do not suffer
separation even when allowed to stand after mixing. Thus,
these coméositions can undergo even more stable reaction.
Moreover, the results set forth in Tables 7 and 8 show that
the foams of Examples 23 to 36 according to the above item
(5) or (10), which have been prepared from 25 to 30% by

weight of_a polymer polyol, exhibit a remarkably enhanced



al nrost the sane strength as that of the polyester foamand relatively

enhanced resi stance to wet heat aging and resi stance }o—0Z0RL ivmrmws

deterioration. Fig. 1 graphically illustrates the res
to wet heat aging of Conparative Exanples 1 and 2 and
can be seen also in Fig. 1 that the foans of Exanples
initial strength far exceeding that of gLhe pol yet her

resi stance to wet heat aging simlar t© tThe pol yether
forth in Tables 5 and 6 show that the foans of Exanpl

IREPLaf ElihRT regigt nce
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conpatibility wwth the long-chain
The results set forth in Tables 9 to
foams of Examples 37 to 54 according to the
(7), (11) or (12) exhibit a very high streng

improved resistance to ozone deterioration a

wet heat aging. These results also show tha

resi stance to ozone deteriofation fromthose o

Exanples 1
exhi bit -an enhanced

11 show that the
above item (6),
th and remarkably
nd resistance to

t the

incorporation of an ultraviolet absorbent provides a

remarkable improvement of weather resistance.

Fig. 2 graphically illustrates the r

esults of the

resistance to ozone deterioration of the foams of Comparative

Examples 1 and 2 and Examples 3, 4, 39 and 4
seen also in Fig. 2 that the foams of Exampl

exhibit an initial strength similar to that

0. It can be
es 3 and 4

of the polyester

foam and an excellent resistance to ozone deterioration

similar to the polyester foam. These results also show that

the foams of Examples 39 and 40 exhibit the

same or higher

initial strength than the polyester foam and a higher

resistance to ozone deterioration than the polyester foam.

Fig. 3 graphically illustrates the r

weather resistance of the foams of Comparati

esults of the

ve Examples 1 and

2 and Examples 3, 4, 39 and 40. Fig. 3 shows that the foams

of Examples 3 and 4 exhibit a Iower weather

resistance than

the polyester foam but show a relatively improved weather

resistance as compared with the polyether fo

am. Fig. 3 also

‘shows that the foams of Examples 30 and 40 exhibit a weather



pol yester polyo] and pol yether polyol and thus do not suffer separation
even when allowed to stand after m xing. Thus, these conpositions can
undergo even nore stable reaction. Moreover, the results se '
Tables 7 and 8 show that the foans of Exanples 23 to 36 accpr
above item (5) or (10), which have been prepared from25 to} 3
of a polynmer polyol, exhibit a remarkagyy enhanced 54 strenggh'aﬁge@$7

5,

conpressi on nol ding regardl ess of the kind of the |ong-chaifn QQL%Egtér
pol yol used. The results set forth in Tables 9 to 11 show tihat the

Ex I 37.,to 54 di t.Q th i 7 1
oxhibi ¢ ESesrSanten ot SHORROIAG Ehad Ploiye polvestd: foan:

In Examples 37 to 54, monofunctionally-terminated

compounds according to the above item (7) or (11) (in this
case, Silicone S21919, which is a foam stabilizer, acts as a
monofunctionally-terminated compound) are used. This causes
a big drop of the air permeability and compression water
absorbtion of the foams. The resulting compressed products
have a very low air permeability falling within a desirable
range. All these examples exhibit a water-impermeability of
at least 72 hours and thus can provide flexible foams having
a very excellent water impermeability.

Referring to air permeability, the air permeability
before compression preferably falls within a proper range as
in Example 40 as can be seen in Table 12. Comparative
Example 1 shows good results of air permeability. However,
if the foam has a very high air permeability as in
Comparative Example 2, the foam exhibits tdo high an air
permeabiiity also after compressed at any compressibility (Ih
most cases, the air permeability is not more than 3 seconds;
the smaller this value is, the higher is the air

._permeability). Thus, a foam having poor air sealing
properties and water-impermeability is provided.

-



| nproved resistance to ozone deterioration and resistance to wet heat

agi ng. These results also show that the incorporation of an ultraviolet
absorbent provides a renarkabl e inprovenent of weather resis@%ﬁﬁ%y:jﬁ3;~4;»____.
graphically illustrates the results of the resistance to ozopéﬂhnﬁutW£ﬁ?'SﬁEET
deterioration of the foans of Conparative Exanples 1 and 2 ahd;EXanmptes-3;
4, 39 and 40. It can be seen also in Fisg._ 2 that the foans o Exgqplgs§§%ﬁh

i

and 4 exhibit an initial strength simlar to that of the pollyegster fooam

an excellent resistance to ozone deterioration simlar to tHe poly&ste

foam These results also show that the foans of Exanples 39 d 40 exhibit 1

the sane or higher initial strength mablet N2 pol yester foam and a higher —f

resi stance to ozone deterioration than the polyester foam Fig. 3

graphicalfy tTTustrates € resualts o € We er resl

of Conparlfative Exanples 1 and Comp. ; Comp.
Ex. 1 | Ex. 2 Ex. 40

Before compression (JIS L1096) 8.3 121 1.1

f oans

After compression

Thickness 5 - 0.5 mm (10 times) 3 2 3 2 92.0
Thickness 6 -~ 0.5 mm (12 times) 5.5 3 2 134.0
Thickness 7 - 0.5 mm (14 times) 17.5 3 2 275.0 -
Thickness 8 - 0.5 mm (16 times) 65.0 3 2 325.0
Thickness 9 - 0.5 mm (18 times) 115.0 3 2 485.0
Thickness 10 - 0.5 mm (20 times) 265.0 5.3 720.0

(The measurement after compression was effected in accordance
with JIS P8117) |
In the various comparative examples, the number of
cells is not more than 50/25 mm in some cases. Thus, these
foam cells are relatively large; On the other hand, in the
various examples, the number of cells is at least 50/25 mm,
at least 55/25 mm in most cases. In particular, when a
polyester-polyether polyol and a polymer polyol are used in
combination; the number of cells is at least 60/25 mm in most
cases. Thus, these foam cells are relatively small. From
this standpoint, too, it can be seen that the use of the
flexible foam of the present i;vention makes it easy to
provide a speaker edge having a stable water-impermeability.

As defined in the above item (1), the combined use of

a specific polyester polyol having a good compatibility with



2 and Exanples 3, 4, 39 and 40. Fig. 3 shows that the foanms of Exanples 3
and 4 exhibit a | ower weather resistance than the pol yester foam but show a
relatively inproved weat her resistance as conpared mnth thgfpoTyet
Fig. 3 also shows that the foans of Exanples 30 and 40; exhlblt a “WedltEEr |
55 resistance far exceeding that of the polyester foa ﬁn Exanples‘@?* 4

nmonof unctional I y-term nated conpounds agcording to t hela o@ i temigy) r |
(11) (in this case, Silicone SzZ1919, which is a foams}a er, acts psja
nonof unctional l'y-ternmi nated conpound) are used. This c uses a b|g of

the air permeability and conpression water absorption the foans. The §
resul ti ngpeofBLasEeRolBdUGhE8 a polyether polyol as polyols makes it

possible.to obtain a flexible foam having relatively improved
resistance to wet heat aging and resistance to ozone
deterioration. Further, the combined use of a polyester-
polyether polyol or the like as defined in the above item (3)
and a polyester polyol having a secondary terminal hydroxyl
group as defined in the above item (4) makes it possible to
-further enhance the compatibility of the foregoing specific
polyester polyol with polyether polyol.
~Further, as defined in the above item (9), the use of

a specific poiyester polyol according to the above items (3)
and (4) makes it possible to obtain a flexible foam having
excellent properties as in the above item (l). As defined in
the above item (5) or (10), the additional use of a polymer
polyol makes it possible to obtain a foam having a higher

| strength. As defined in the above item (6) or (1l1), the use
of a spe;ific secondary amine compound makes it possible to
improve the resistance to ozone deterioration of the foam.
Moreover, as defined in the above item (7) or (12), the
incorporation of a specific monofunctionally-terminated
compound provides a drastic drop of water-absorption and air
permeability, making it possible to obtain a foam having a
proper air permeability. Finally, as defined in the above
item (8) or (13), the use of specific flexible foams defined
in the above items (1) to (7) and (9) to (12) makes it

possible to obtain a speaker edge excellent in water-



have a very low air perneability falling wthin a desirab
these exanples exhibit a water-inperneability of at |east
can provide flexible foanms having a very excellent water i

Referring to air pernmeability, the air pernmeability beforg GOTRIesSiH
preferably falls within a proper range as in Exanple 40 ag

Tabl e 12. Conparative Exanple 1 showssgood results of air
However, if the foam has a very high air perneability as
Exanple 2, the foamexhibits too high an air perneability

e range. Al
72 hours and thus
e Teabi-l- ty..

Gaf-BerSBaR.T iy
per nEAbTF el

n jCamanathye,

rneanl

conpressed at any conpressibility (In nost cases, the airip
not nor einpexmé&aksilbtysandheestthekereshssangkue is, the hitghér TSt he~aite

perneability). Thus, a foam having poor air sealing proper
wat er - i nper neabi¥hile therbwyeetion has been described in

ties and ™ e d
detail and

with reference to specific embodiments thereof, it will be

apparent to one skilled in the art that various changes and

- modifications can be made therein without departing from the

spirit and scope thereof.



56 Tabl e

(JI'S L1096) 121 1.1 After conpression Jh%@kncssm5-_ 0.5
nm (10 tlnes) "3 [errI 3 [err] 92.0 Thickness 6 - EBFGBHINE2SHEET
tinmes) rli:d 134.0 Thickness 7 - 0.5 mm 14 {lnes} ~w42~§

3 [err]

Thi ckness m
0.5 nn1(20

was effected in accordance mnth JI'S P8117)

12. Conp. Cbnp EX. 1 Ex. 2 Ex. 40 Before conpression

8 tlnes) 11559 3 [err] 4895.
7200 (The measurenent

hi' ckness™

§s 8 - 0.5 mMm (16 tines) 65. 0 i {ernh, i
fter--conpresst o

90]

WHAT IS CLAIMED IS:

1. A flexible polyurethane foam obtained by the

reaction of a composition comprising a polyisocyanate and a

polyol component, wherein the polyol component contains

polyether polyol and polyester polyol between ester bonds,

said polyester polyol having at least one of (i) a

hydrocarbon group having at least 5 carbon atoms and (ii) a

group having a hydrogen atom bonded to a skeleton containing

at least 5 atoms consisting of carbon atoms and hetero atoms.

2. The flexible polyurethane foam as claimed in

claim 1, wherein the proportion of the polyester polyol is

sum of the content of the polyester polyol and the polyether

polyol.

3. The flexible polyurethane foam as claimed in

not more than 50% by weight based on 100% by weight of the

claim 1, wherein the polyol component contains a hydroxyl

compound having an ether bond and an ester bond per molecule.

4. The flexible polyurethane foam as claimed in

claim 1, wherein the polyol component contains a polyester

polyol having a secondary terminal hydroxyl group.

5. The flexible poclyurethane foam as claimed in
claim 1, wherein the polyol component contains a polymer
polyol. B

6. The flexible polyurethane foam as claimed in

claim 1, wherein the composition contains an aromatic

secondary amine compound in an amount of from 1 to 25 parts

Hll!lll IHIH IIIH Hlll H I

THIS SHEET HAS B
REPLACED
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In the vari.ous conparative exanples, the nunber of cells is not nore tha

n

50/25 mm in-sone ecases.—Fthus; these foamcells are relatively Iarge On the

ot her hand, in the various exanples t he nunmber of cell 87785
at | easthiGhécPBasiBeen Repladt cases. In particul ar, when

mm
pol yest er - pol I

t he nunber o‘ ﬂmzlnm ﬂﬂ mul east 60/25 gon i n nost cases. ThU$,7t hesesfpa
cells are relatively small. Fromthis standpoint, too, t[pan be” seen th

the use of the flexible foamof the present invention kes it easy 1o
provi de a speaker edge having a stable water-inperneabiity. As defined

and a pol yner polyol are used i;n’ conblnatrcml1

i p

t he abovéyi wedght) batsied contlidfegparss dy avesigitt foff fod ymsltyarl pol yol havt

a good conpatibility with
contained in the polyol component.

7. The flexible polyurethane foam as claimed in
claim 1, wherein the composition comprises a
monofunctionally-terminated compound having at least one of
(1) a hydrocarbon groub having at least 5 carbon atoms and
(ii) a group having a hydrogen atom bonded to a skeleton
containing at least 5 atoms consisting of cérbon atoms and
hetero atoms at one end of the molecular chain or a middle
portion -thereof and an active group reactive with the
isocyanate group contained in the polyisocyanate or an active
group reactive with an active hydrogen group contained in the
polyol contained in the polyol component (these active groups
are bonded to the carbon atom at the end of the molecular
chain or the carbon atom adjacent to the terminal carbon
atom) at the other end thereof.

8. The flexible polyurethane foam as claimed in
claim 1, which is used as a speaker edge.

9. A flexible polyurethane foam obtained by the
reaction of a composition comprising a polyisocyanate and a

- polyol componenﬁ, wherein the polyol compenent contains at

least one of a hydroxyl compound having an ether bond and an
ester bond per molecule and a polyester polyol having a
secondary terminal hydroxyl group and a polyether polyol.

10. The flexible polyurethane foam as claimed in

T

claim 9, wherein the polyol component contains a polymer polyol.

* [4 L | S * A



57 polyether palyol and a pol yether polyol as polyols nmakes it possible to
obtain a flexiblée foamhaving relatively inproved resistance.to.wel. heat

agi ng and resjstance to zgne deterioration. Further,ﬁtﬁgﬁggggﬁﬁgdgg§ af a
pol yest er - pﬂrmfmm“ﬁ the |ike as defined in |t he-above.item(3)
I

and a pol yeste ng a secondary term nal hycrquuvgnggpgg?
defined in the ) makes i61possible to further” énhance“th
conpatibility of the foregoing specific polyester pol yoliwth—poty 11
polyol. -Further, as defined in the above item (9), the use of a specifijc

pol yester pol yol accordi;& to the above itens (3) and<#)y—rekes—i-t—possibl e
to obtain a flekitbl eTheaflgxible @@@MWQ@ﬂhﬁﬂQnﬁQ%meﬁﬁzﬁiﬁ

imedhelmbove item

(1). As defined.in the above item (5), or (10),.the additional use of a
pol ymer SH8RFoP rnifkReTein SHesoomPass tdiRthi TP § i AR FRIAEHF gher

secondary amine compound in an amount of from 1 to 25 parts
by weight based on 100 parts by weight of the polyol
contained in the polyol component.

12. The flexible polyurethane foam as claimed in
claim 9, wherein the composition comprises a
monofunctionally-terminated compound having at least one of
(i) a hydrocarbon group having at least 5 carbon atoms and
(ii) a group having a hydrogen atom bonded to a skeleton
containing at least 5 atoms consisting of carbon atoms and
hetero atoms at one end of the molecular chain or a middle
portion thereof and an active group reactive with the
isocyanaté group contained in the polyisocyanate or an active
group reactive with an active hydrogen group contained in the
polyol contained in the polyol component (these active groups
are bonded to the carbon atom at the end of the molecular
chain or the carbon atom adjacent to the terminal carbon
atom) at the other end thereof.

13. The flexible polyurethane foam as claimed in

claim 9, which is used as a speaker edge.-

N

THIS SHEET HAS BEEN
REPLACED




strength. As defined in the above item (6) or (11), the use of a specific
secondary am ne conpound nekes it possible to inprove the.resistance.to._
ozone deterioration of the foam Moreover, as defined i jthe above;id.emy(

or (12), the incorporation of a specific nnnofunctlonal y.terninatedm_w

conpound provides a drastic drop of waf&r- absorption anfl

making it possible to obtain a foam having a proper air p rhﬂ‘ ﬁ%twﬂ

Final |l y, ABSURACTDedFi THEhPISODQSUREem (8) or (13), the

flexible foans defined in the above itens (1) to (7) and (9) to (12) nake

~ )

It possi bFREKGBLBEt BOLYUREPHANEr FOAYe excel l ent in water Hper-freadt-t
and weat her resistance. Wiile the invention has been described in detai

and The present invention provides a flexible

polyurethane foam having good resistance to wet heat aging

and resistance to ozone deterioration and a speaker edge

having an excellent waterproofness comprising such a flexible

polyurethane foam. As a polyol, a polyol component obtained

by mixing a polyester polyol having an excellent
compatibility with polyether polycl such as adipate of a

long-chain alkylene glycol having at least 5 carbon atoms

with a foaming agent, a catalyst, a foam stabilizer, etc. is

reacted with a polyisocyanate to obtain a flexible

polyurethane foam having good resistance to wet heat aging

and resistance to ozone deterioration. Further, the
incorporation of a specific aromatic secondary amine
compound, a monofunctionally-terminated compound and an

ultraviolet absorbent in the foam composition makes it

possible to obtain a flexible foam having better resistance

to ozone deterioration and weather resistance. The flexible

foam can provide a speaker edge having a small drop of
strength and elongation due to compression molding and
excellent waterproofness and weather resistance in

combination.

FIG. 1



with reference te specific enbodinents thereof, it will be apparent to one
skilled in the art that various changes and nDdlflcatlons can _be nade
therein without departing fromthe spirit and scope ther@@, : . (
fl exi bl e pol yuret hane foam obtai ned by the reaction of a'gbhp05|tlon i
conprising: (a) a polyisocyanate; (b)1/3 polyol conponen conpr|5|n9
pcl yet her pol yol and a pol yester pol yor—the pol yester lpol ybI7 Rali h@
nol ecul ar wei ght of 800-6,000 and having a total nunber
groups "n" between ester
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noi eties, such that at |east n/2 of such hydrocarbon groups have 5 or nore
carbon atons; (c) 1-25 parts by weight of an aromati c condary _am ne
conmpound based on 100 parts by wei ght of the polyol conmﬁpmﬂgwmmghmwgplym
conponent (b); and (d) any one of nonoal cohol, nonoa ne-an S
nmonoi socyanate or any combination of t3 or nore of them hav, G atﬁgeast of
(i) a hydrocarbon group having at |least 5 carbon ato an (|| ‘a™gf oup
havi ng a hydrogen at om bonded to a skel eton containi ng at—+east—5—ate#s |
consi sting of carbon atoms and hetero atons at one end of the nol ecul ar
chain or a mddle portion thereof and an active group ' '

| socyanate group contained in the polyisocynate (a) or an active group
reactive with an active hydrogen group contained in the polyol contained in
t he
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pol yol conponent-(b) (these active groups are bonded to the_carhon atom at

the end of the nolecular chain or the carbon atom adjacent §o {-ef-3nal,
carbon aton) at the other end thereof. 2. A flexible polyur tREﬁEﬁ 'E%ﬁ%;?ﬁﬁ?T
obt ai ned by the reaction of a conposition conprising: (i) ajp I%isoqxaqate;
and (ii) a polyol conponent conprising3f3polyether polyol ahd]alpblyektias?
pol yol, the polyester polyol (3) havi fghydrocarbon groups pe its
ester noieties which all have 5 or nore carbon atom (b) bej ng obtai ned by
pol ymeri zation of a cyclic conpound and (c) having a nol ecutar—wei-ght _of
800- 3. . A flexible polyurethane foamaccording to Claim1l or Caim 2,
wherein the proportion of the polyester polyol is not
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. nore than 50% by wei ght based on 100% by wei ght of the sum of the cont ent

. of the polyester polyol and the pol yether polyol. 4. A flexible I
pol'yur et hane foam according to Caim1l or Caim2, wherern-the’p O% m’EET
component further conprises: (e) a hydroxyl conpound hallng R et er” bond
and an ester bond per nolecule. 5. A fl exible polyureth “F6am accor 1g
to daiml or Claim2, wherein the polyol conponent furth rQCQn@FPéﬁgﬁ
a pol yester polyol having a secondary t&¥ nmi nal hydroxyl {grioup. 6.
fl exi bl e pol yurethane foam according to Claim1 or CaimZ, wherein the
pol yol conponent further conprises: (g) a polymer polyoll. 7. A flexihle. =
pol yur et hapg;fgam obt ai ned by the reaction of a conpositTon conprising a
polylsocyana%e and a pol yol conponent, wherein the polyol component

contai ns: The long-chain polyester polyol has a sufficient

compatibility with the polyether polyol particularly during
the foaming reaction procedure. In order to further enhance
the compatibility of the long-chain polyester polyol with the
polyether polyol, a "hydroxyl compound having an ether bond
and an ester bond per molecule" may be used in combination
with the long-chain polyester polyol as defined in the above
item (3). A representétive examples of such a polyol is a
polyestgr-polyeﬁher polyﬁl. Further, a polyol which has an
ester group incorporated in its molecule by the reaction with
an iéocyanate or an urethane-modified polyol such as
composition prepared'from a prepolymer terminated by hydroxyl
group or isocyanate group may be used. The hydroxyl compound
having an ether bond and an ester bond per molecule has a
polyester moiety and a polyether moiety in its-molecule.
These moieties act like a compatibilizer to further enhance
the compatibility of the long-chain polyester polyol with the
polyether polyol. .

In the present invention, the compatibility of the
long-chain polyester polyol with the polyether polyol can be
enhanced by the additional use of a polyester polyol having a
secondary terminal hydroxyi group as defined in the above
item k4). Examples of the "polyester polyol having a
secondary terminal hydroxyl group" employable herein include

polyols obtained by the condensation of 1,2-propylene glycol or



e .
(a) at |east one of (a-1) and (a-2) described belowin an amunt of 10 to
30%,by wei ght based on"10% by wei ght of the total weight of the polyol:

(a-1) a hydro¥

o
and (a-2) a p hmﬁaV|ng a secondary term na
obt ai ned by th of a dival ent al cohol (prio
1, 3- butanedlo |c acid and (b) pol yet her

fl exi bl e pol yur et hane foan1accord|ng to daim7, wherejn the(pehyo¥~’ 1

conponent contains a pol yner polyol. ~ S%r 9. A -flex|ble polyurethan
foam according to Claim?7, wherein the conposition contains an aromatic

secondary ami neCLAIMS:

und havi ng an ether bond. and ester bond_per nnlpaﬂle,
QXMET SHeED

‘ pyﬂ@{ fipiT Sreer

0 on 3w34~A

L. A Zlaxizle pclyurschana fcam cbtaizakla by tha raactien

()

(d)

numcer of hydrocaxben grouzs  "s"  feswesn astar

mciszias, such thact at lsast n/2 ¢f suck hydrocarzcn
gToups have S or more carien stcms;

1-25 ce_-s by we-cne of am arcmatic sacconéary amine
cempound based cn 1040 parts =y weight cf the gelwel

ccntained in the poclyol compernant (3); and
any one of menoalcohol, monoamine, and monoisocyanateée

_Or a combination of two or more of them having at

least cne ef (i) a2 hydycecarben group kaving at lsasc
5 carben atcms a:'.d (ii) a g:cﬁp having a hydrcgern
atom bonded te a skaleton conrtaining at ls2ast S
atoms consisting of carbon atcms and hetaro atoms act
one end of the molacular chain or a midéle paorticn
thersof and an active group raactive with the
isccyaraca gzoup contained in the gpolyisccyanats (a)
or an active group raactive with an active hydxogen
group contained in the polyol contained in the
polyol component (b} (these actiwvs groups ara bonded
to the carbon atom at the end of the molacular chain

or the carbon atom adjacent to the tarminal caxbon

atom) at the cchex and theract.

2. A £laxibla golyurathane foam obtainabla by the rsacction

Qf a composition cam::r'sz.ng

THIS SHEET HAS BEEN
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——¢onpound .in_an_amount of from1l to 25 parts by wei ght based on 100 parts by
: melght of the polyol contained in the pol yol conponent. 10. AizLex1bLe

pol'yur et Imglghegtqgm; ﬁ%ﬁa ijng to Caim7, wherein the "C‘ﬁmb;’" m ﬁé &
o & ConBiAat: ol

.any one of nonoam ne, and nonoi socyanatie of
two or nDr ng at least one of: (i) a Rydraoca b@n javi ng
at | east i and (ii) a grofp having a Hydrogén® aﬁd%? dﬁd to
a skel eton contalnlng at | east S atons consisting off darben—-at-exs

hetero atons at one end. of the nolecular chain or a m ddl e portlon thareof
and an active dlﬂ-é)upare‘éc{ FERII-2hd3Socyanat e gr du

polylsocyanate active Iﬁac Lye-with.a i i,4e-¥dEagen1 gaaup
contained in t € poPyoF é%nt%fn 'Th‘t%eagor or= cgn%gnént (thése active

groups arg hesvessio-t beledl por-at fa BFadder gceivel raving hydrscaszen

gTauss fecws2n 135 esiar moliaciss which all kave § cr acra

caracrn aisms.

Ciaim 2, wharain the properticn cf the gelvastar golvel is . zap
-
szsad cr 100% tv weight cf the sum ci

the csncant ¢ tia polvaszar pelwel ané che gelvather sclyel.

4. A flaxizia gpeclvuraskaze- fcam acceoxdizg te Claim L er
Claim 2, whezaizn che gclwcl compezernt furcher comprisas:

{2) a kyizoxyl compeund having am atlher zZem né zn asis

- ecrné per mclaculs
S. A £flexizla gpelyursthznae fcam accordizg to Claim I oT

Claim 2, whersin the pelycl comperent fuxtier comprises:
(£) a gpelysstar peolwol having a saccondasy ctexmizal

byézoxyl gTous.

(g} a pecivmer sclyol.

able by the reaction

7 rethane foam obtain
N raein d a polyol component,

of a composition comprisinga polyisocyanate an

tains:
wherein the polyol component con . .
(a) at least one of (a-1) and (a- -2) described below:

(a-1} a hydroxyl compound having an ether bond and ester

bond per molecule, and
(a-2) a polyester polyol havxng

hydroxyl group,

5 atyeinas polve. \\!l\lll\\\l\lllll\ LT

a secondary terminal




“(b) a pol yal, . apﬁ&%ﬁ&d&ﬁiEHISIHQ a ponetheF pdl ybl and a pol yest.er. _ _
ﬁﬂ[“ a

-end of the nol ecular chain or the carbon aton1ad acent to the ‘term nal

carbon aton) at the other end therﬂjmlmﬂl"mumﬂnme pol yutethane foam__ __
obt ai ned By the reaction of a conp (a) ia: polylsocyanateq

pol.yol, the bei ng obtai ned either by polycondensatponngf

conposition rba5|c havi ng gihydrocarbon groyp ihavi-ng--at - FRagt
5 carbon ato a pol yhydric aIcohoI havi ng a ydnogaLbonuguinm)
having at |east 5 carbon atonms or ring opening polyneriza |on of a cyclic
conmpound tavi ng, aEM@hhl@rﬁawéu&mvsmaicéeaaing &ar

Bfggzg[ngd e fann%kgrg% ;%fléggggé%&) ébéggrggeafoaq1accord|9% to any

9. A flexible polyurethane foam according to Claim 7,
wherein the composition contains an aromatic secondary amine
compound in an amount of from 1 to 25 parts by weight based on
100 parts by weight of the polycl contained in the polyol

* componernt.
10. A flexible polyurethane foam according to Claim 7,
wherein the composition comprises any one of monoalcohol,
monoamine, and monoisocyanate or a combination of two.or more
of them having at least one of:

(i) a hydrocarbon group having at least S carbon atoms; and

(ii) a group having a hydrogen atom bonded to a skeleton
containing at least 5 atoms consisting of carbon atoms
and hetero atoms at one end of the molecular chain or a
middle portion thereof and an active group rsactive with
the isccyanate group contained in the polyisocyanate or
an active group reactive with an active hydrogen group
contained in the polyol contained in the polycl component
(these active groups are bonded to the carbon atom at the
end of the molecular chain or the carbon atom adjacent to
the terminal carbon atom) at the other end thereof.

11. A flexible polyurethane foam ocbtainable by the reaction
of a composition comprising:

(a) a polyisocyanate;

(b) a polyol component comprising a polyether polyol and
a polyester polyol, the polyester polyol being
obtainable either by polycondensation of a
composition comprising a dibasic acid and/or a
polyhydric alcohol having at least 5 carbon atoms or
by ring opening polymerization of a cyclic compound
having a hydrocarbon group having at least 5 carbon
atoms. '

S N

12, A speaker edge formed from a flexible pol —_

according to any preceding Claim. i&?IACLb
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comprising such a flexible foam.

It is a further object of the present invention to
provide a flexible foam which comprises a specific
monofuncticnally-terminated compaund incorporated therein to
have an improved waterproofness and a speaker edge comprising
such a flexible foam.

These and-other objects of the present invention will
become more apparent from the following detailed description
and examples. |

-The above objects of the present invention has been

attained by the following means:

(1) A flexible polyurethane foam cbtained by the

reaction of a composition comprising a polyisocyanate and a

dr- ou between its ester moietie

have 5 or more carbon atoms.

(2) The flexible polyurethane foém‘as described in
(1), wherein the proportion éf the polyester polycl is not
more than 50% by weight based on 100% by weight of the sum of
the content of the polyestei polydl and the polyether polyol.
. (3) The flexible polyurethane foam as described in
(1), wherein the polyol component contains a hydroxyl

compound having an ether bond and an ester bond per molecule.
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d3) A flexible EoLxurgghane__fpanL_thakggg=;gé=;gg;

reaction oOf of a compesition comprisin

(a) at leggtﬂpne of . . i
(a-1) a hydroxyl compounwmm.
gster.bpnd per molecule, and
(a-2)  a polyester polyol having a._.secondaxy
Lexrminal hvdroxyl group,..and

b olyeth olvol.

(10) The flexible polyurethane foam as described in

(%), wherein the polyol component contains a polymer polyol.

(11) The flexible polyurethane foam as described in
(9), wherein the composition contains an aromatic secondary
amine compound in an amount of from 1 to 25 parts by weight
based on 100 parts by weight of the polyol contained in the
polyol compoﬁent.

(12) The flexible polyurethane fcam as described in
(9), wherein the composition comprises a monofunctionally-
terminated comﬁound having at least one of (i) a hydrocarbon
group ha?ing at least 5 carbon atoms and (ii) a group having
2 hydrogen atom bonded to a skeleton containing at least S
atoms consisting of carbon atoms '‘and hetero atoms at one end
of the molecular chain or a middle portion thereof and an
active group reactive with tﬁe.isocyanate group contained in
the polyisocyanate'dr an active group reactive with an active
hydrogen group contained iﬁ the polyol contained in the
polyci component (these active groups are bonded to the
carbon atom at the end of the molecular chain or the carbon

atom adjacent to the terminal carbon atom) at the other end
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1. A flexible polyurethane foam obtained by the reaction
of a composition comprising:

(a)
(b)

(c)

(d)

a polyisocyanate;

a polyol component comprising a polyether polyol and
a polyester polyol, the polyester polyol having a
molecular weight of 800-6,000 and having a total
number of hydrocarbon groups "n" between ester
méieties, such that at least n/2 of such hydrocarbon
groups have 5 or more carbon atoms;

1-25 parts by weight of an aromatic secondary amine
compound based on 100 parts by weight of the polyol
contained in the polyol component (b); and

any one of monocalcochol, monocamine, and monoisocyanate
or any combination of two or more of them having at
least of (i) a hydrocarbon group having at least

5 carbon atoms and (ii) a group having a hydrogen
atom bonded to a skeleton containing at least 5
atoms consisting of carbon atoms and hetero atoms at
one end of the molecular chain or a middle portion
thereof and an active group reactive with the
isocyanate group contained in the polyisocynate (a)
or an active group reactive with an active hydrogen
group contained in the polyol contained in the
polyol component (b) (these active groups are bonded
to the carbon atom at the end of the molecular chain
or the carbon atom adjacent to the terminal carbon
atom) at the other end thereof.

2. A flexible polyurethane foam obtained by the reaction
of a composition comprising: '

(1)

a polyisocyanate; and

(ii) a polyol component comprising a polyether polyol and
a polyester polyol, the polyester polyol having hydrocarbon
groups between its ester moieties which all have 5 or more
carbon atoms. .

THIS SHEET HAS BEEN
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3. A flexible polyurethane foam according to Claim or

Claim 2, wherein the proportion of the polyester polyol is not
more than 50% by weight based on 100% by weight of the sum of
the content of the polyester polyocl and the polyether polyol.

4. A flexible polyurethane foam according to .Claim 1 or
Claim 2, wherein the polyol component further comprises:
(e) a hydroxyl compound having an ether bond and an ester
bond per molecule.

5. A flexible polyurethane foam according to Claim 1 or
Claim 2, wherein the polyol component further comprises:
(£) a polyester polyol having a secondary terminal
hydroxyl group.

6. A flexible polyurethane foam according to Claim 1 or
Claim 2, wherein the polyol component further comprises:
{(g) a polymer polyol.

7. A flexible polyurethane foam obtained by the reaction
of a composition comprising a polyisocyanate and a polyol
component, wherein the polyol component contains:
(a) at least one of (a-1) and (a-2) described below:
(a-1) a hydroxyl compound having an ether bond and
ester bond per molecule, and
(a-2) a polyester polyol having a secondary
terminal hydroxyl group, and
(b) polyether polyol.

8. A flexible polyurethane foam according to Claim 7,
wherein the polyocl component contains a polymer polyol.

e
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9. A flexible polyurethane foam according to Cldim 7,

wherein the composition contains an aromatic secondary am
compound in an amount of from 1 to 25 parts by weight based on

100 parts by weight of the polyol contained in the polyol
componernt.

10. A flexible polyurethane foam according to Claim 7,

wherein the composition comprises any one of monoalcohol,

monoamine, and monoisocyanate or a combination of two or more

of them having at least one of:

(i) a hydrocarbon group having at least S5 carbon atoms; and

(ii) a group having a hydrogen atom bonded to a skeleton
containing at least 5 atoms consisting of carbon atoms
and hetero atoms at one end of the molecular chain or a
middle portion thereof and an active group reactive with
the isocyanate group contained in the polyisocyanate or
an active group reactive with an active hydrogen group
contained in the polyol contained in the polyocl component
(these active groups are bonded to the carbon atom at the
end of the molecular chain or the carbon atom adjacent to
the terminal carbon atom) at the other end thereof.

11. A flexible poylurethane foam obtained by the reaction
of a composition comprising:
(a) a polyisocyanate;
(b) a polyol component comprising a polyether polyol and
a polyester polyol, the polyester polyol being
obtained either by polycondensation of a
composition comprising a dibasic acid and/or a

polyhydric alcohol having a hydrocarbon group having
at least S5 carbon atoms or

by ring opening polymerization of a cyclic compound
having a hydrocarbon group having at least 5 carbon
atoms.

12. A speaker edge formed from a flexible polyurethane foam
according to any precedlng Claim.

Hlllll! T rm
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L. A flexible polyurethane foam obtained by the rsacticn
of a composition comprising:

(a)
()

(c)

(d)

a polyisocyanate;

a pclyol ccmponent ccmprising a pclyether polycl and
a polyester polyol, the polyestar polycl having a
molacular weight of 800-6,000 and having a total
number of hydrocarbon groups "n" between estexr
meieties, such that at least n/2 of such hydrocarbon
roups have 5 or more carbon atoms;

1-25 parts by weight of an aromatic secondary amine
compound based on 100 parts by weight of thé polyol
contained in the polyol component (b); and

any one of moncalcohol, moncamine, and meonoisccyanate
or any combination of two or more of them having at
least of (i) a hydrocarbon group having at least

-5 carbon atoms and (ii) a group having a hvdrogen

atom bonded to a skesleton containing at least S
atoms consisting of carbon atoms and heteroc atoms at
one end of the molecular chain or a middle portion
thereof and an active group reactive with the
isocyanate group contained in the polyisocynate (a)
or an active group reactive with an active hydrogen
group contained in the polyol contained in the
polyol component (b) (these active groups are bonded
to the carbon atom at the end of the molecular chain
or the carbon atom adjacent to the terminal carbon
atom) at the other end therecf.

2. A fexible polyurethane foam obtained by the reaction of a
~ composition comprising:

(i) a polyisocyanate; and

(11) a polyol compenent comprising a polyether polyol and a polyester
polyol, the polyester polyol (3) having hydrocarbon groups between jits ester
moieties w]zzc!z a!] have 5 or more carbon atoms.__@_lzem.__alztamed_ﬁz
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3. A flexible polyurethane foam according to Claim—i—er
Claim 2, wherein the proportion of the polvester polyol is not
more than S0% by weight based on 100% by weight of the sum of
the contenc of the polyester polycl and the polyether polvol.

4. A flexible polyurethane foam according to Claim 1 or
Claim 2, wherein the polyol component further comprises:
(e) a hydroxyl compound having an ether bcnd and an ester
- bond per molecule.

5. A flexible polyurethane foam according te Claim 1 or
Claim 2, wherein the polycl component further comprises:
(£) a polyester polyol having a secondary termiﬂal
hydroxyl group.

6. A flexible polyurethane foam according to Claim 1 or
Claim 2, wherein the polyol component further comprises:
(g} a polymer polyol.

7. A flexible polyurethane foam obtained by the reaction of a
composition comprising a polyisocyanate and a polyol component, wherein the
polyol component contains:

(a) at least one of (a-I) and 69-2) descnbed belaw mﬂw

(a-l) a bydzmy] campor.md Izavmgan etber bondand ester band per
molecule, and
(3-2) a polyester po]yal bavm, a secondary terminal bydraxyl group

(b) polyether polyol. -

8. A flexible polyurethane foam according to Claim 7,
wherein the polyol component contains a polymer polyol.

UL
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9. A flexible palvurethane foam according to Cldim 7,
wherein the composition contains an aromatic secondazy amimg

+

compound in an amount of freom 1 to 25 parts by weight based on
100 parts by weight of the polycl ccntained ia the polyol
component.

10. A flexible polyurethane fcam according tc Claim 7,

wherein the composition comprises any one of monoalcohol,

moncamine, and monoisocyanate or a combination cf two or more

cf them having at least one of:

(i) a hydrocarbon group having at least 5 carbon atoms; and

(ii) a group having a hydrogen atom bonded tc a skeleton
containing at least 5 atoms consisting of carbon~atoms
and hetero atoms at one end of the molecular chain or a
middle portion therecf and an active group reactive with
the isocyanate group contained in the polyisocyanate cr
an active grcup reactive with an active hydrogen group
contained in the polycl contained in the polyol component
(these active groups are bonded to the carbon atom at the
end of the molecular chain or the carbon atom adjacent to
the terminal carbon atom) at the other end thereof.

-11. A flexible polyurethane foam obtained by the reaction of a

composition comprising:

(a) a polyisocyanate;

(b) a polyol component comprising a polyether polyol and a polyester
polyol, the polyester polyol being obtained either by polycondensation of a
composition comprising a dibasic Javing a hvdrocarbon group havine at Jeast 5
£arbon atoms acid and/or a polyhydric alcohol having a hydrocarbon group
having at least 5 carbon atoms or ring opening polymerization of a cyclic
qampaund having a hydrocarbon group having at least 5 carbon atoms.

12. A speaker edge formed from a flexible polyurethane foam
according to any preceding Claim.
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