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a polyisocyanate with (a) a polysther polyol which comprises a propoxylated glycoside and has a molecular
weight between 300 and 3000, and (b) a polyether polyol which does not contain a glycoside moisty, which
comprises a propoxylated initiator, said initiator being a diol, a triol, tetraethylene diamine, diethanolamine,
50 or triethanolamine, and which has a molecular weight between 500 and 3000, the amount of polyether
:)(;lyold(?;)bemg between 40 weight percent and 90 weight percent of the total amount of polyether polyols
a) an
As hereinafter described, products according to the invention have been found to have thermal stability
at a temperature of at least about 140°F (60° C) for a time period of at least 12 hours.
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Detailed Description of the Invention

The production of polyurethane elastomers by reacting an organic polyisocyanate with a polyol is well
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The -pr esent I nv,ent ion provides a non-cel lular polyurethane el astomer
conprising the reaction product of a polyisocyanate with (a) a polyether
pol yol which conprises a .propoxygpleeshaghygisi de and has a nol ecul ar wei ght
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a molecular weight of between about 500 and about 3000, preferably between about 1000 and about 2000;
and a viscosity of between about 100 and about 1000 cps.; preferably between about 300 and about 600
cps (1cp=10"3 Pa*s). Typical polyhydric co-initiators used in preparing the polyether polyol reactant
50 include the following and mixtures thereof: (a) the aliphatic diols such as ethylene glycol, 1,3-propylene
glycol, 1,2-propylene glycol, butylene giycols, butane diols, pentane diols, (b) the aliphatic triols such as
glycerol, trimethylolpropane, triethylolpropane, trimethylolhexane, (c) tetrasthylene diamine; and (d)
disthanolamine and triethanolamine.
A preferred group of polyhydric co-initiators for use in preparing the polyether polyol reactant is one
56 which comprises aliphatic diols and triols such as ethylene glycol, propylene glycol, glycerol, and
trimethylolpropane.
The propylene oxide-polyhydric initiator and co-initiator condensation reactions are preferably carried
out in the presence of a catalyst such as KOH as is well known in the art. In effecting the reaction, a
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surfactants, plasticizers, ts and fillers such as carbon black, silica and clay. Such optional ingredi
may be- incorporated into the elastomer in a minor amount of less than 50 weight percent based upon the
45 total weight of the elastomer.

Super- or sub-atmospheric reaction pressure is not necessary for the polyolfisocyanate reactions.
Atmospheric pressure is preferred in order to avoid the expense of special reaction vesseis.

The elastomers produced in accordance with the present invention are thermosefting matenals As
such, these elastomers are typically injection molded or "poured-in-place” using conventional moiding

s0 techniques. Particularly preferred elastomers are those rigid elastomers having a Shore D hardness of
between about 65 and about 85.

The elastomers produced in accordance with the present invention can be suitably used in the
production of thermally stable coatings for metais and other materials, as well as thermal conductivity
insulators for metals.

55 The following examples are intended to illustrate, but in no way limit, the scope of the present invention.
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p01ye1her pol yol's which are ready for use in preparing the el astoners by a
‘one-shot" reaction of polyols with i socyanate. 5 It should be noted
t‘hat 't he pol yether polyol. reactants useful in the present invention may be

reacted with diacids or anhydri dE€ 0244589 Blpol yest er pol yet her pol yol s.
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eI ast ONMBABLE INwhfeh Sbwiance W|t t he present |nvent| on does not re UI
catalysis and, indeed, is a rapid reaction even in the absence of a

catal yst. However the rate of reaction between the pol yet her pol yol (s) and
t he pol yi socyanate(s) frequently may be increased by using of
conventional | y known pol yurethane-form ng catal ysts. These include the
tertiary am ne catal ysts and organonetal lic conpounds such as organonercury
and organotin conpounds. How 25 ever, the use of such catalysts is not
requi.red for purposes of the present invention. The ratio of total

i socyanate (NCO) groups to total hydroxy (OH) groups in the reactants is
prefdably in the range fromabout 1:1 to about 1.5:1; preferably, in the
range fromabout 1:1 to 1.2:1. It is preferred to carry out the pol yether
pol:'yol /i socyanate reactions in a "one-shot" procedure at a tenperature of
bet ween about 25 * C and about 150 * C. More preferably, the reaction
tenpgrature is in the 30 range fromabout [err] to about [err]. The
reaction is suitably effected in an open nold at atnospheric pressure,

al though super at nospheric pressure can be used if desired. The curing tine
can range between several hours and about 24 hours, although a curing tine
of \about 12 is preferred. Ceneral ly, this reaction may be carried out

wi thest a sol vent. However, in sone cases, it nay be desirable to enploy a
solvent. For exanple, if a very viscous polyether polyol is enployed, it
may be .35 desirable to thin the reaction m xture with solvent to
facilitate the reaction. The el astoners are suitably produced in accordance
with the present invention in the absence of a chain-extender. However, in
cert& n applications, a chain extender mght be suitable. These include any
conpound having two active hydrogen-containing groups and a nol ecul ar

-wei ght between 18 and 200. Specific exanples Include diols, diamnes,
hydr azi nes, di hydrazides and the |ike. For this purpose, suitable 40
conpounds i ncl ude et hyl ene glycol, ethylene diamne, isophorone diam ne,
dletﬁylene gl ycol, and 1, 4- butanediol. The el astoners useful in the
present invention can suitably contain optional ingredients, such as
surfactants, plasticizers, pignents and fillers. such as carbon bl ack,
silica.and clay. Such optional ingredients
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may-be i'ncorporated into the elastonmer in a minor amount of |ess than 50
wei'ght' percent ‘based upon the 45 total weight of the elastonmer. Super- or
sub- at nospheric reaction pressure is not necessary for the pol yol/socyanate
reactions. Atnospheric pressurcER82#483Bted in order to avoid the expense
of . speci al reaction vessels. The el astoners produced in accordance with the
priesént invention are thernosetting materials. As such, these el astoners
are-typically injection nolded or "poured-in-place" using conventi onal
mol-di-ng so - techni ques. Particularly preferred efastoners are those rigid
el-astoners havi a Shore D-hardness of between out 65 and about 85. The
el.ast’'omers produgled i n accordance with the presdrtei nventi on can be

sui tably used i rEthe:puredu.et.i o of thernmally st¥bl@ coatings for netals and
other material s,ajasswel b a8 thefmal coneusi vityZiwasubaters for netals. 55
The following emf es Bre int&ded to MATstratd ®buk i# noSay linit, the
scope of the préSent invention..- Exanple | 4 B9 224 539 B1 PREPARATI ON
OF. @.UCCSI DE- BASED ELASTOVERS OF THE PRESENT | I\S@\ﬂ' | & AD CENVEN- T ONAL
POLYURETHANE ELASTOVERS Thi s exanpl e denonstrat®g & he® produc on of

gl ycosi de- based pol yurethane el astomers within Thes5 ®scbpe 8 the pr esent

i nventi on d eval uates their physical propertigf Fasscaiipar®d to the

physi cal 3 per tiles of conventional pol yuret hang s adiorfrs. wSever al

el astomer $Bavi ] fornulations as identified i n® BABL . &5 wer eZpr epared by a
"one- shot "€ ®et hd]. ~The, pr agedue used to prepargiesas? Bt | wwas as

fol lows: 2,7 pafit s b Welight ¢f a gl ycerob trinlk base® $ol y8l (POLY-G

76- 120, aKoducd & in Corp8ration), ®8773 pagmibR by wed ght gof an

met\yy| epe Bgtlucosl de- based pol yol, (POLY-G 79-3765% pfediet & Qin 10

Corporafi @&, 0.1 parts of SF 1080 silicone sur¥ & aniawefie & xed at

anbi entd t erature and atnospheric pressure ungRot B8 8 upe was
honpgemeogsa | socyanate was then added in an am®On§ . D808 Barts by wei ght
to providesg 106 isocyanate index and the resul§ngsng §3i6e gas degassed
andgast imwo affjopen nold. Cure of the resul tige, 2R@CREr Bas effected at
a tenperagme Pfal[err] overnight (a period of 1BAipursd. s Zhegot her

el ast oner def5|f mede NaLABLEGl were prepared B #iff @BahBgols procedure.
TABLE | 1 groﬁf’ et oy hil&tiogs for El astenersgf § §rHudhad Sithin the
scope of pEd&geft invehti ong and Conffd? Mson TR BRErFB°A &nd B as
illoastrative o ®he prior art. Physical propertd ote8t=pesptitf fAr each of
the el astoners is provided in TABLE |. Physical4,grbBgnids t8stdd.incl ude
the Shore D hardness in accordance with ASTM D-28878 X Bexfr af Sodul us
t:est -in accordance with ASTM D-790, tensile strigng g 8 Sficopdafice with
ASTM:D- 638, andqgl ongation In accor- 20 dance NRtIRASTN B- 638 &R vari ous

tenferatures a§,$pecified in TABLE |I. The resulis aNed §r@i did, EE TABLE |
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4045 50 55 5 EP O 244 539 Bl [err] 55 EP 0 244 539 Bl [err]
e’l"aét'o'mers of the present |nvent|on do not degrade at' tenperatures as_hi gh"'
“flerr] or above. More speC|f| %8(%& 3hou|d be noted that the
el ongatlon pr operty for El astorre R change dramatically as t he
tenpvrature i's changed fromroomtenperature to 140'F [err] to . [err] to
.Jerr]” (see the correspondi ng el ongation val ues of 13. 3, 9.5, 10. 0,
and 13.8,. respegftively). In.contrast, note the substantial junp in
el ongati.on val ue bet ween. roomterrper ature and- [err] for Conparison
El astomer A (a \@lue of 230..4) yersug @a.value @f_ 59 for elongation) and for
Conpasi son El ast@ner B (@ovplue of 9204q/ersuggpgg§al ue @tng®B. 6 for
el ongation). In%onparisgla@te the consistegeysef 7 = 3Pe0 244 539 Bl
el ongati.an:val u acrossq@ & t@nperature ranges for Elastoner 1. and note
t.he stabi li'ty of elongation values through [err] Elastoner 2. The dramatic
i-ncrease in el ongation val ues ‘bet ween roomtenperature and [err] for the
corrpaﬁ"al sons clearly indicate a thermal degradation of cross-I|inking bonds
i-n those e} astoners, thereby maki ng the el astoners nore stretchable or
pliable. @8h degradation Is 5 undesirable since the integrity of the
corrpari'sori: | astpners is conpromised. It will thus be seen that the use of’
gl yCOSI de g)ﬁl yola t oget hemguntd"l di ol~-oehe~t riol elg{}h'&l at ed ol X,ol s in the
product-horggf pg yur et hanemegastorrers can prownﬁwel ast@ FS V\[ahch are
ther maldy Skabl @ at tenpggaggrves of [err] or glrghe»r These-uao % r et hane
el'ast on@r s, gre #sef ul as* termoconduct i vity barriers I'n w ndowzhol ders
exposed~t & &i gh-tenperature conditions, as engine nounts on autonobiles, as
en-_Jd Ctaigs@l ators for electronic distributors. Cains 1. A noﬁ—cel | ul ar
pol.yur €§hghg el astoner conprising the reaction product of a poByl socyanat e
with (8 &35 pol yet her polyol which conprises a propoxyl a,ged gl ycosi de
and has"‘a,.m;I ec®| ar wei ght between 300
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50
The physical property results as presented in TABLE | show that the physical properties of the
elastomers of the present invention do not degrade at temperatures as high as 180°F (82°C) or above.
More specifically, it should be noted that the elongation property for Elastomer 1 does not change
dramatically as the temperature is changed from room temperature to 140°F (60°C) to 180°F (82°C) to

56 250°F (121°C) (see the corresponding elongation values of 13.3, 9.5, 10.0, and 13.8, respectively). In
contrast, note the substantial jump in elongation values between room temperature and 140°F (60° C) for
Comparison Elastomer A (a2 value of 30.4) versus a value of 59 for elongation) and for Comparison
Elastomer B (a value of 22.4 versus a value of 83.6 for elongation). In comparison, note the consistency of



and-3000, and (b) a polyether polyol which does not contain a glycoside
noi ety, which conprises a propoxylated initiator, said initiator being a
diol, atriol, tetraethylene diam ne, diethanolam ne, or triethanol am ne,
and-whi ch has a nol ecul ar wei ¢ 028 §981 500 and 3000, the anount of
pol'yet her polyol (a) being between 40 melght percent and 90 wei ght percent

oL

el-ast cl ﬂ

pol'y mers moré éﬂ%& U ‘Bﬂ-ﬁ% %uc de

po%y% W ifit e Pors!i€cotipfoftiidel. de reaction d'un .
POl yI SOf YikNtAlCoe tben that téGise ddeéJ 196RUBERHSO WirDdiol B¥ rioFRIESEEYol4In tHoy COSI de
pr Opgmhéhoﬁbf wvureauahmenmmissdap A4 SlastoefsOHtith iafe thdinill sROI0 atmpdidiGresdt (D) uN
pol yautar @ok gpbr Higher Ehes® poly@rethane ddlastbefsCarb Qisélal 43l yierddtonayctigyi bagdrsIend un
anor Gndow PoljessX ykposed @ hiph-BRPérataier contifuint, b entinal mounts bn i adtomobiles, as en-

t efor aepsopiossterdilatonicdistlitatoes. et hanol am ne ou | a triethanol am ne, et qui a un
poi ds nol eculaire conpris entre 500 et 3000, |a quantit6 du pol yet herpol yol
(a) &dams conprise entre 40 et 90 % en poids de la quantite total e des 35.

pol yet her pol yol s . 2. L' elastonere selon |a revendication 1, dans
| oquet Pegn-eelly E‘éﬁl’ﬂ@"@ﬂ”“l"ﬁﬂ"rﬁf‘l’fﬂ |ﬂa?ci9§qt'erépf°dt19f °fLa efr'!a%')ﬁ p itk ><gn | a

r efendi BAYSSh P‘?JY‘{SU’“Q“ ceralﬂss 9% B'é‘?"y' '81’ ?% °‘“’°°“
pol yary hg %ﬁ) ther polgogg | 8 |et¥
& ot

-

ol yur ef sa‘*ﬂ.ﬂ”tﬁ el .gmhé'é%s o %03’ rgaa&cyanat s
3!?’%3 b".i@ AT Sl 8%‘%%8?1" 9@*&&“’9‘*3*8“”%%%63@ A
(b') e| ne yet her pol yol ohne G ykosi dbestandtei |, das ei nen

Pr OPGXYriedidstihel Ricbiaib & cidiitt WRbrbin sHI@ B9éosiE fs eyl gI@JoQEe ein Diol, ein Triol,
Tetraet hyl endi am n, Di et hanol ami n oder Triethano- |amn ist, und das ein

Mol elglil Pred Catdstorier ZaucsneiagntoS(Mhuwnd 8r QDOwHees tsakd, popaiyardiee |§\/E£lgﬂ>lylﬂ(l-

Paksyet hpgiyphbnyidocyarptez Wi schen 40 Gewi chts-% und 90 Gewi chts- % der

Gesant nenge an Pol yet her pol yo- 50 len (a) und (b) betragt. 2. El astoner

nach Rémsplcationsl, bei dem das G ykosid Methyl gl ukosid ist. 3. Elastoner nach

Anpruch 1 oder 2, bei dem das Polyisocyanat ein Polyaryl pol yphenyli socyanat

i st . 155U élastorpie G Paiyursianng norsgaliyl grat%nrem lgepeodyit po, Eactign d'up @plyjeacuangiee :

ra‘ﬁges P (@) ws pelytherpplygh aui (rgmBrepd) dn Slyseside; Q’9p°6‘f'é é‘ 8'1'1 pn B‘Ed%ﬂq? dald - o gh
[err] EF%?!H"& ﬁE‘F" 300 Q*P?QO‘H Patfthtn E°'Yé|‘R?Fp€¥XE'eq“f H° E‘?”B “’5%(% V°B§ eWS n room

t enper af .p B?"‘?'? B'H‘ffﬁ
ngr tadaf’qgg@ Bpm %’ lg qtq?gq)ﬂgnt coE prlseb ntre ﬁ Eiaég gal er&ﬁs %tar%@sng E)Ihe
glagcs:eotﬂey SRS O'SEa)e & theecgirparl gon el astoma(ragrl S corrprom sedunl ;as:Mr ?I ©
E PPgﬁbfﬁ?lgg?%ﬂﬁ%élggvéﬁﬁﬁﬂﬁ 19&3“§Q§dedﬁdlp§?§'c\5§w§est Qgﬁlﬂ@fucwtfeh diol or

?\'3 L'élastomére selon la revendication 1 ou 2, dans lequel ledit polyisocyanate est un polyarylpolyphényli-
40 socyanate.

Patentanspril che

1. Unporiges. Polyurethan-Elastomer, enthaltend das Reaktionsprodukt eines Polyisocyanats mit (a) einem
45 Polystherpolyol, das ein propoxyliertes Glykosid enthdit und ein Molekulargewicht zwischen 300 und
3.000 besitzt, und mit (b) sinem Polystherpolyol ohne Glykosidbestandteil, das einen propoxylierten
Initiator enthilt, wobei der Initiator ein Diol, ein Triol, Tetrasthylendiamin, Diethanolamin oder Triethano-
lamin ist, und das ein Molekulargewicht zwischen 500 und 3.000 besitzt, wobei die Menge an
Polystherpolyol (a) zwischen 40 Gewichts-% und 90 Gewichts-% der Gesamtmenge an Polyetherpolyo-

50 len (a) und (b) betragt.

2. Elastomer nach Anspruch 1, bei dem das Glykosid Methylglukosid ist.

3. Elastomer nach Anpruch 1 oder 2, bei dem das Polyisocyanat ein Polyarylpolyphenylisocyanat ist.
55



groduct’ion ‘of pol yurethane el astoners can provide el astomers which are
thermal-ly stabl'e at tenperatures of [err] or higher. These polyurethane
el'astiomers are useful as .thernoconductivity barriers in wi ndow hol ders
exposed to high-tenperature corffl 9P¥hE9BL" engi ne nounts on aut onobil es, as

en- - 10 ~capsul ators for eI ectronic di strl butors. dains.1. A non-cellular...

pol YiT et hat %%&Séc%@f ”Péthré réa %ﬁﬁ’g s QR RRLBY Shabift] ofaelg? glagh sagyanate
]
|

wi-th 3 ASESals DELRER RbbrilicyCOSi de
arrd hag E for We' 4 rli?o‘tg\@@é?ly egﬁ&ﬂim{ bf)cr&s-mﬁﬂlﬁé R inpol yol -

whi Efr” 9&5 oid&dm &bty ﬁia oY fHeShistomaR Mbré, stithabib 6O PRiblesS Sch détrddasovyis at ed
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wei ght 1492 F qeorc) i chighér. Thésg hiolypretharendlastinetshare tuséfall asarerowacondyctiyity | bawietscin
pol-yol @inda) heladts (depased to Tilgh-tepiparstumneandiians.o pslienginet mowritss o atitompblilesi 3% emi d

0! yeos tapeuldtars foedlagtlonig istolmsarsle. 3. . The el astonmer according to claim 1 or 2
wherein . said polyisocyanate 'is a polyaryl- 25 pol yphenyl i socyanat e.
Revendflebed ons 1. Un el astoner.e de pol yur 6t hanne non ceI I uI a| re conprenant
le prodU|t de reaction d' un polylsocyanate 30

| yet herfomsiiulay @P'Y PéI?a'mﬂ?rq
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corrprlse e et 90 %en poids de la quantit6 totale des .35, .

pol ydt Eefﬂ%w&ﬁer(aeaord?ﬂgtw}.m 12nhelein®kia Ylyestiae & idthydludodidd. €V endi cation 1, dans

| equel ledit glycoside est le mthylglucoside. 3. L' 6lastonbre selon |la

r evenda.Cathb OBladtordt Rccoflivias 16 ecaral 11 @€li 2 pidrgir Skl polisecyamte Un a  polyaryl-

pol yar vyl priypiwafisydyanated O socyanat e. PatentansprUche 1. Unporiges

Pol yuret han- El ast oner, enthal tend das Reakti onsprodukt eines Polyi socyanats

M t - ( aRewsndieatiohd Pol yet her pol yol , das ein propoxyliertes G ykosid

ent-hilt und ein Ml ekul (aé;hgevm cht “;IWI schen gng%mru&d‘tge?Fgghog%sﬂé:qg&lso&anngtem t

(b) ei herbinPdasiordrecdepraivygthansiafen callyipitesqormpes u I
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ml nt 3 la
2]3 g re;i ngr ?!T g;%t e(%an anse errtre 468 '-T'g ?‘é %u tﬁ’@ %tale ast orer
nac ‘Ans rﬁm (a das A ykosid Met hyI gl uk05| d i st 3. El astomer nach

An ruc , P I henyl i socyanat
p E’ I &4Rmek selgﬁ la r%ﬁﬂiéiﬁ& 1P84n¥} 'Ieﬁ@eq it }vcogibéi‘-i{ %{Néﬂ\_{)ﬂtﬁﬁﬁpl 11)]/- y

\/ 3, L'élastomére selon la revendication 1 ou 2, dans lequsl ledit polyisocyanate est un polyarylpolyphényli-
a0 socyanate.

- Patentanspriiche

1. Unporiges Polyurethan-Elastomer, enthaltend das Reaktionsprodukt eines Polyisocyanats mit (a) einem
45 Polystherpolyol, das ein propoxyliertes Glykosid enthélt und ein Molekulargewicht zwischen 300 und
3.000 besitzt, und mit (b) einem Polyetherpolyol ohne Glykosidbestandteil, das einen propoxylierten
Initiator enthilt, wobei der Initiator ein Diol, ein Triol, Tetrasthylendiamin, Diethanolamin oder Triethano-
lamin ist, und das ein Molekulargewicht zwischen 500 und 3.000 besitzt, wobei die Menge an
Polyetherpolyol (a) zwischen 40 Gewichts-% und 90 Gewichis-% der Gesamtmenge an Polyetherpolyo-

50 - len (a) und (b) betrégt.

2. Elastomer nach Ansbruch 1, bei dem das Glykosid Msthylglukosid ist.
3. Elastomer nach Anpruch 1 oder 2, bei dem das Polyisocyanat ein Polyarylpolyphenylisocyanat ist.
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