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because of thei'%®2yh i nherent rigidity (flexural nodul us of el as{shty >
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20 substantially reaction mixtures composed of a polyisocyanate component
and a polyol component, which contains conventional auxiliary substances
and additives such as water-absorbing substances, fillers and the like.
Depending on the composition of the casting compounds, moldings can be
produced for a wide variety of applications. Processing of the polyurethane

25 raw materials can, in principle, be performed by a number of different
methods. In the simplest case, open molds may be filled without the use of
pressure. All common mold types, including low-cost epoxy resin molds,
can be used in such processes.

30 Catalyst-free, rapid-curing, solid polyurethane casting resin systems
(density > 1.0 g/cm®) are described in U.S. Patent 3,966,662. This
patented system includes an amine-initiated polyol, an aromatic
polyisocyanate and a liquid inert modifying agent. Polyoxyalkylenes,



U S Patent 4,476,292 discloses clear, rigid and inpact-resistant 10

* pol yurethane casting resin systenms. These systens include a prepol yner
produced froman am ne-initiated polyether polyol and an excess of a
(cyclo)aliphatic polyisocyanate, and a pol yoxyal kyl ene ether polyol) which
is optionally used in conbination with an amne-initiated polyol. The use
of prepol ynecsrbondtey, esteyrs,| su)bstityiba aramatics, intogenated aliptatitiss athamic ageous
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to those skilled in the art are acconplished by reacting an isocyanate of
t he di phenyl net hane 15 series with a pol yol conponent that includes at

| east 30 W% of @p-ameneigy deaBAsRANBLESTornRL SRbuTY 2 DuTber average

mol ecul ar wei ght of from 149 to 999 nol and east 25 wt.%of a
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DESCR P N 1ECHRE R RaG AR omicorh e Blnenu fesifadn sBres MitsdedPbeess for
produci rEp sokbpBahdsihaviRgroliss thatdde BhapAbIa of Fexdting witPbdcysnate el asticity
> 1800 NILmmR2 25 (according to DIN 53 457) by the casting process, in which
a) a dii socyaieaps. inhish pelyeties palyat Bayipga matecdiasmaighteftfrem&08eri es i s
reacted wi thQod®biRb HYBRABEN 30 WY, bPSHIRRR oxide units incorporated into
polyether chains is used. The type and proportions of the compounds
having groups that are capable of reacting with isocyanate groups are
25 selected so that the average hydroxyl value of the mixture formed from
these components is greater than 300. Such reaction mixtures are
capable of producing moldings having complex geometry and high surface
quality. The material has a high inherent rigidity and good strength
(flexural modulus of elasticity > 1800 N/mm?) even with thin walls. The
30 polyurethane-forming materials are processed by means of the reaction

injection molding process (RIM process). However, the process permits



b) from30 to 70 wt.% relative to the total weight of conmponents b) to 30
* d), of at |east one polyether polyol having a nunber-average nol ecul ar

wei ght of from 149 to 999 g/ nol, preferably from 200 to 500 g/ nmol) which
is initiated with an aliphatic am ne, prgferably ethylene diamne, c¢) from
25 to 50 wt. % relative to the total weight of conponents b) to d), of at

| east one pObhgtéhﬂrt reaction tm&wﬂl‘nﬁhingiﬂwwglghhbfmmmdlﬁgy\ﬁiaghte of from
1,000 to 16,000 glnol, preferably from2,000 to 000 g/ nmo havi ng at

| east one gr GIRAUESaMQregyer; e'he@mﬁaﬂm W'@ﬁ@%%%&ﬁi@ 8 sescabRA havi ng a
maxi mum of 8 f I ,@adg 9 groups
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d), of a pol yies hwid pairievlandrtheiprdeabsveridineerng sreyredatively complexrathdand haV| ng
a (nurrber aver tgd mpl ecul ar weight of from62 to 999 g/nol, optionally in
the presedceCOPTBIENSIV&t al yst that accel erates the |socyanate addi tion
reaction, and optionally 15 f) any of the auxiliary substances and

addi tives known from pol yur et hane chem stry, with the type and proportions
of conponents b) to d) bei nBUMIMARYDEJHEINVENdI@Ner age hydroxyl val ue of
the m xture fornmed fromthese 20 conponents is greater than 300 ng KOH g.

It was therefore an object of the present invention to provide a
10  simple and inexpensive process for producing solid polyurethane

moldings, particularly, moldings having thin walls and a complex geometry.

This and other objects which will be apparent to those skilled in the
art are accomplished by reacting an isocyanate of the diphenylmethane
15  series with a polyol component that includes at least 30 wt.% of an amine-
initiated polyether polyol having a number average molecular weight of
from 149 to 999 g/mol and at least 25 wt.% of a polyether polyol having a
number average molecular weight of from 1,000 to 16,000 g/mol and a
maximum of 80% primary hydroxyl groups.
20
DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a process for producing solid
polyurethane moldings with a flexural modulus of elasticity > 1800 N/mm?

25 (according to DIN 53 457) by the casting process, in which

a) a diisocyanate and/or polyisocyanate from the diphenylmethane
series is reacted with a polyol component that includes
b) from 30 to 70 wt.%, relative to the total weight of components b) to
30 d), of at least one polyether polyol having a number-average
molecular weight of from 149 to 999 g/mol, preferably from 200 to



The starting conponent a) is at | east one diisocyanate and/or

* pol yi socyanate sel ected fromthe di phenyl nethane series which is |iquid at
roomtenperature. Suitable isocyanates include: the derivatives of 4,4 25
di i socyanat odi phenyl net hane that are |iguid at roomtenperature, e.qg.

pol yi socyanat es havi ng uret hane groups, such as those produced in

accordance wi th Dgo0gQ/hol, WhicB ks injtiatechedthreg dliphatic @mine, preferably
4, 4' di i socyanat odi Phenyl net hane with 0.05 to 0.3 nol of a | ow nol ecul ar
diol or triol, préteiens giamingol ypropyl ene glycol with a nol ecul ar wei ght

bel ow 30 700, and y | ARt ;
4, 4" -dii socyz%at o@%ﬁ%ﬁ&? %ge%p%hgé?%%w ng}tﬁ%é@%ﬁﬁ%{ﬁ!% cghnd)/ogéanhsr% t(c))ni m ne
groups, such as tbhsf at ledst phegotysthemhaviog adamibervavdrage SnolBadlant

3,449,256, O h 'y syitable | i xt
4,4l 1 Sbeyanat oMENERY 1961 R0 164000 GmilPraerebite oy 2.000 t

2, 2" -di i socyanat ogige, Pre,t, I | ElAb %ﬁl elleeAt Ure and
are optionally coré’r esp% I 'ng{@ﬁ%h%ggf‘égf%‘? géet?%lgtogtl tanpe Iar éﬁm' xtures
of pol yi socyanat eisocyanatergrodp andrhaving aamaximem et8@ Aatpraferablyqui d at room

tenperature, which in addition to the cited [soners contain their higher
honol ogues, and mﬂ?%‘f‘f"%l%oéic@scgipﬂﬁ@%&m 9fR¥Ss by phosgenation of

ani l'i ne-for ”azde_hvréﬁn 6 96 BONFE Felatieicf theabiaP WeRiR G ebingdnehtes Fto

pol yi socyanatée m xtures having urethane 10 and/or carbodiimnm de groups are
al so suit@bl e. A d) ofer yolyetheapblyohindiatedwithanplybydroxyl edmpoundgpdnat es

2gents, "sush s’ aPavERE Uit averBS kBRI uonlg i B2 B, oduct s of
the cited dii socygnﬁbﬁgpﬁ@@b@qhyh@pmbqﬁ havi ng al I ophanate or bi uret
groups are also suitable as 15 conponent, a). The polyi socyanate conponent

a) general | yehas arfaialystihat agnslenatas thedspevapals addigan zeactian, and,
preferably, from % ﬁorﬁéﬂl)ﬁ' 3. Conponent b) is an anm ne-initiated polyether
pol yol or mxture 8 am’ne-initiated pol yether polyols having a
(nunber -t er fige) anyef thaaudlanysupbtanees fandraddiddsckrittéh fronpl , preferably,
from200 to 500 g/ nol. Suitable polyethers b) include those that can be
obt ai ned by knownPRFHFRhaNE EheIHY. addi ti on of an al kyl ene oxide to a
starter nolecule. Preferred starter conpounds are ammoni a and conpounds
having at | east one primary or secondary am no group. Exanples of such
preferred amwith tA8 type andpooportions afieompongrtath) o dirbeing salettedso

1, 2-di am noefhane) oligomers of 1 2-diam nogthane r exanpl e di et hyl ene
Lriam ne. o1 HARROR aNeratB PR val& 2t E o E STare BRm R Bet hanol an ne.
di et hanop@mi agmpgnaﬁtsqg}gpgg@pmﬁgodn%ﬂ()ep,pg_npbut ane, 1, 4-di am nobut ane,
1, 2di am nohexane, 1, 3-diam nohexane, 1, 4-di am nohexane, 1,5 30

di am nohexane, 1, 6-di am nohexane; aromatic am nes such as
1, 2di am nobenzener L, 3: GhgUoRHEHIAT A5 Is dvidadl SHE SRRBRYZSAS arf/dr
polyisocyanate selected from the diphenylmethane series which is liquid at
room temperature. Suitable isocyanates include: the derivatives of 4,4'-
25 diisocyanatodiphenylmethane that are liquid at room temperature, e.g.
polyisocyanates having urethane groups, such as those produced in
accordance with DE-PS 16 18 380 by reacting 1 mol of 4,4'-
diisocyanatodiphenylmethane with 0.05 to 0.3 mol of a low-molecular diol
or triol, preferably, a polypropylene glycol with a molecular weight below
30 700; and any of the diisocyanates based on 4,4'-diisocyanatodiphenyl-

methane having carbodiimide and/or uretonimine groups, such as those



-6 .di am not ol uene, 2, 4-di am not ol uene, 3, 4-di am not ol uene,

* 2, 5di am not ol uene, 2, 6-di am not ol uene, 2, 2'-di am nodi phenyl net hane,

2, 4' di am nodi phenyl et hane, 4, 4'-di am nodi phenyl met hane; and aronatic

am nes whi ch are obtained by acid-cat al %zed condensation of aniline with 5

f or mal dehyde. The starter conpounds can‘be used alone or in a mixture. The

al kyl ene oxi grsduRetiRaccoRiaRYE vt 138 PHENEs, axb, 256, CiRepydtyHifthBleab! ¥ used.
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possi bl e f or isohypanates lasemisivirecof 4.4'-dissqoyasatediphenybmethaoe witho2 i se or
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diam ne, are preferably used as starter nolecule and conponent b) is used
in a quarfit§uitablgare mixgres obpolyispeyanaes fommibediphenylpethangeeriea s b) to

stcondary hy RS 9y eOamiBGratR ileh kP RucubR o8 R LB o ¥ta gt o
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pol yol preferably has an average h¥dl‘0é‘}/| functionality of from1l.5 to 3.5
and a cont enMegnsShy prasgepatign & gailine-farmaldehygdmeendansatdsanl y 20 < 5 %
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present invention Is pre W y reactive double

met al cyani d2 338648, Modification productsrof therpibedch diiscoyangtesnard/er age of from 1
to 30 8, preferabl from1l. 5 t .5, acti.ve hydrogen atons.and one or nore
al kyl ene ox; BN EooYanAtEE Rekisgea BeBapatscel hiffeceYousrare 5o Speabeatod 7.
starter npesngsnéntea)TThepdl\RSodyankite ¥8mpon&hiH)igeheraIRXias §ROUPS per

nol ecul e, such as water, triethanolam ne, 1,2-ethanediol, 1,2-propanediol,

1, 3- pr opaned@¥@ragaiNe@yiiasiionslifyef fromide dppi% meefgraklwl frome3.etadidne gl ycol ,
tripropyl ene glycol, 1,2-butanediol, 1,3-butanediol) 1,4-butanediol, 1,2 5
hexanedi ol , 1, 3-hexanedi ol, 1, 4-hexanediol, 1,5-hexanediol, 1,6 hexanediol,

gl ycerol, trimet hgbmpopmeapbhis, arpemirasinitidted bolyetisarrgulyatlor mistusgof ose. The
starter conpounds, can be used alone or in a mxture. The al kyl ene oxi des

oxiran, met h§Minskintiaieanalyethspalyals havineea musmkaraeiagelmolertiaie can be
used al grp Ofyeldht 8f it 4810 b9 URREL berBrdlyt it 20bltoisboRPARIL! € 10 for the

al kyl ene oxi de reacted r y or W se 0 n successi on.
Mor e det ai | sSuable eolyminersi by iftlidetivose that gah bp-aiitaindd by kndwst meahken

Chem e", Volu A2 992, p. 670 ff. Also suitable for use in the practice
of the pr eseﬁ‘?(ﬁ'l ﬂ@éﬁﬂ%g_ﬁ'ogr‘g apsalgylaﬂgro_x @&FW%HP%%I%%%W thers in
whi ch hi gh- nglafterbampeBha8are ahmehld @nd Dmpsindsitdfns at Raspondol yners are
present in finely dispersed, dissolved or grafted form Such nodified

pol yhydr oxy| PéApoaheRCaRsanhaming arawpd, Examples afsueh prgferred@aming a

ol yaddi4d on, R ; r L. 0l vi anat es_ and
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f or mal dehydeofn@-diamirndethamsl (for emﬁmp%_sdiet[r)glmfeomaﬁﬁné,rtriémy!edm the conpounds
havi ng hydroxyl groups (as described in -AS 11 68 075, ‘for exanple).

Pol yhydr oxy| tE¢@miBe R0 ertaathylete hexaminalyethgaplamine, disthanolamingod &-
obtai ned, €. gamiRYprdBuHEE BZdhmHbithard W £ aRfdoafing, qru-trile in the
diaminohexane, 1,3-diaminohexane, 1,4-diaminohexane, 1,5-

30 diaminohexane, 1,6-diaminohexane; aromatic amines such as 1,2-
diaminobenzene, 1,3-diaminobenzene, 1,4-diaminobenzene, 2,3-



25 . presence of a polyether (e.g., according to U S. Patent 3,383,351 ) or a
pol ycar bonate pol yol (e.g., according to U S. Patent 3,637,909), are al so
sui tabl e as conponent c) in the practice of the present invention. Exanples
of the cited conpounds for use according to the invention 30 as conmponent
c) are described e.g. in Kunststoff-Handbuch, Vol une VI -g_

" Pol yur et hangiamifotbl@shd, i 208didminbtdtaase 3, a/@rémmotémén@ms Vi enna, 1993)
pages 57 to 67 and pages 88 to 90. The substanti al p0|nt i s that conponent
c) is used i diamigatoluens; 206-diminetnloene, 2,2 ediamingdiphenydmethane, 2i6- ¢ ot al

ht of b di
& pol yet her MM REUPPahyietitne FARERGModpndMuuRa: PRHAPRAE or oup anc
having a nU”bﬁfné’é/ﬂ'hﬁﬂl%r@lﬁlﬁémbdfby\/&h&hhtavké‘d&Fﬁo@?\séﬂoﬁ’&?ani he with yet her
10 preferably has an average OH functionality of from1.5 to 3.5. Conponent
d) is rmrsft dp}l@ﬂ@l%'!xdeaTb@IS}@?Wéffmes @&fhgenagd@lqnagw 'Dra)m?ﬁtlf%n of
Gt hyl ene oxi JHC ARIEHE Rbs eaFan FRIRF ERAL A RIS BB R BREIES T 1he

pol y(oxyal kyLusee) Thedeycarsbe ustd alorsy er ingehixtord. icusedainta mextafe, titie pr esent
i nvention can be roduced bépknown means such as by the F@Iyaddltl on of an

al kyl ene oxi pessib eaforf)mq/albu papidesstodie egactadiandomly or b M%@hce of a
sui Labl e cat abyoly o Rr8L80R Mo BElAS SRTRMIAS iRFOTEhAE ErRpoliblt " om w0

to ei ght hydroxyl groups ecu such a anol am ne,
1, 2- et hattedi der lnﬂuﬁtrmllepﬂ‘rmllmel‘,,leuB\epAZ‘patﬁQﬁ pl 676|fkﬂh¢lwbstq;1t|ptol

arpr opyLene, SIS mal ol Shabl S SinsSchkblaPl 2P 85 iehe gamive,
1. 3hexaned: obre brofefabkgst 8 etahief TSSANEAI corbpéndivt)iedhad in 8l yoer ol

trlrret hyl ol propane, pentaerythritol, sorbitol and ose. The starter 25
conpounds caquaetltuﬁ@OatD(YrﬁbWb% welaﬁvertodhﬁwelgmhef comporentsditads. oxiran,

met hyl oxiran and ethyl oxiran are preferably used. The al kyl ene oxi des can
be used alone or in a mxture. If used in a mxture, it is possible for the

al kyl eneimxi des tg drikptt R’;é BRetHer Havirg fasiavd &F8 BFinfeY Anbfbrsuccessi on.
More details can bghf?pound |§ F Fr?gnns Encr@ | op~di e ger i ndustriellen 30

Cheni e", Vol ageonsdary hydaxyl grouw(aﬂdfhavmggnL@anreaMeéa@e(mqie@tdabf catal ysts
e) that can gpidngkloh PR0838716 o Bfndl, Afdrk ey frof .08 %5 Bigd Pvent  on

are, in partic rertiary am'nes yl ami ne,

}\l r :\l blldlt y:\lamt ntglmd}l- Whtﬁpdlﬁi}lrﬁgf@bblymasl\&ream?ggmdm‘mdyl mtl?halgymfrfmnh?I i ne,
-tetra e ene di am ne iaz cycl o oct ane,
”ml hylPé 2 i&amﬁ e&eﬁypp azra@%%grgunsnf& wnowzfeéﬂegz Iﬁm ne,
e r tdth ~- pheny
et hyl am n% 1, %qgl rret e%Q‘J)'d'ﬁzoI$eb'?r?-}dr%gr}/\e ﬁ%ﬁkﬁ@ﬁgl@f%gﬁl c netal
catal ysts, | obtamed byubacluswgamecnftpropyjanabyrci&_cas alkgleneoxidenipl the sal ts of
carboxylic a h as tin(ll) acetate, 10 tin(ll) octoate, tin(ll) ethyl

u
hexoat e and ?‘kﬁ( 'F‘foné‘fﬁ‘gp@ and the dialkyl tin salts

The poly(oxyalkylene) polyols ¢) useful in the practice of the present
25 invention can be produced by known means by polyaddition of an alkylene
oxide to a polyfunctional starter compound in the presence of a suitable
catalyst. The poly(oxyalkylene) polyol used in the practice of the present
invention is preferably produced with a highly reactive double metal
cyanide catalyst from a starter compound having an average of from 1 to
30 8, preferably, from 1.5 to 3.5, active hydrogen atoms and one or more
alkylene oxides, such as those described in EP-A 761 708. Preferred



of .carboxylic acids, such as dibutyl tin diacetate, dibutyl tin dilaurate,

~ dibutyl tin nmaleate and dioctyl tin diacetate, can al so be used alone or in
conbination with any of the tertiary anmines. FromO0.01 to 5 w.% relative
to the total weight of conmponents b) to.), of catalyst or catalyst 15
conbi nation are preferably used in the Practice of the present invention,

pref erably  saifd} danddirdistire HolbELIBE with fud {0 ight okl diBlip@ pef Oponent s

b) to f). O her exanples of catalysts and det al action of
t he cat al yst snaleeuleesuch aswater, t(lﬁ’olsarmlalﬁﬁna—ldnﬂmhﬂnedtm l,2eprapanediol,
"Pol yur et hane‘ 3 d e na, 1993, on

t' | Ha Ver | Muni.ch, / Vie
20 pages. 104 SrBroRBRER ety FHRSER FpmiefBouEe Ltk e i es 1)
that can opt tmagynéne@lyd&or Py RGRsHiOING | JIBEtanBERY,- ARt B EWoS YRt ances,
surfaceactive su stances%esta ilizers and internal nold rel ease agents. 25

Bot h conpdunfiexamediokle3-heyansdiele A d-hexangdiol, hitrhexansdiol, 4.6-

21 kal 1 ne- ear DXRedt SFBHOT e AR) At bPiteBRahtel Hofid o .,
suitabl e as wat®sabThe Btarterudppaundescanite used Blobel drahlembliifeadpeact i ve
substances are conpounds that serve to support honogeni zation of the

starting mat lylang oxisiespxisan.gnethybexiean ang ethyt oxivan arm prefa@dly used.t he

sodi um saI ts a ch as

ol el ¢ hord aTieRs PahbeietbaBRE of M anRiprk i Lked T Simiire, AR BoSIHY

_(Ia_?(]arrpl es10f ﬁcgabelall@erse amd?as b beeeatted éaad@mysagi blbtleviselordioktein si : oxanes]c
ese corrpoun S are genera stru re j UC a at ..a COpO ynmer o

et hyl ene oxi §ECEFYI- i\fo?ﬂeeéfgg'éﬁ&%g?g lmaq,qsté/a%ycilﬂp fhyl

si | oxane r adiffistriclefCREmR ! VéRihse AL G f@z:r g for exanple, in US.
Pat ent 2, 764, BG5S Exanpl es of the auxiliary substances f) that can

optlonally be |ncorporated al so include any of the knomn I nternal nold

| 15 h d b 04 310. Pref d
e case asents 10, iyt RE3RRJRIEE Rk BT SRt Bt L1l

atoms anfh prh@fe)‘-n%l@@ular Fbtyh%ro&?b&?é!ﬁé%W‘Ovhi&htmg’n-%olé&lﬁr%f n atons or
am nes having am de or es roups, "whi ch have at™ | east one primary,

secondary or polyedduets qrﬁqiucogdenpates@trmoatmersafa/mesemsafuem ed esters of

mono- andl or dispersed, dissolved or grafted form. Such modified polyhydroxyl

compounds may be obtained, for example, by allowing a polyaddition

reaction (e.g. reactions between polyisocyanates and amino-functional

20 compounds) or a polycondensation reaction (e.g. between formaldehyde
and phenols and/or amines) to proceed in situ in the compounds having
hydroxy! groups (as described in DE-AS 11 68 075, for example).
Polyhydroxyl compounds modified with vinyl polymers, such as those
obtained, e.g., by polymerization of styrene and acrylonitrile in the

25 presence of a polyether (e.g., according to U.S. Patent 3,383,351) or a
polycarbonate polyol (e.g., according to U.S. Patent 3,637,909), are also

suitable as component c) in the practice of the present invention.

Examples of the cited compounds for use according to the invention

30 as component ¢) are described e.g. in Kunststoff-Handbuch, Volume VI



20 pol yfunctional carboxylic acids and pol yfunctional al cohols havi ng COCH
and/ or OH groups and hydroxyl values or acid values of at |east 5; ester

| i ke reaction products of ricinoleic acid and long-chain fatty acids; salts
of carboxylic acids and tertiary am nes;o and natural and/or synthetic oils,
fats and waxes. The oleic acid or tall (%I fatty acid salts of the am de

group 25 contEbifhameme aitar hrbMansecvenay, MdhigrY Nénreai 1993; opy| ani ne
with oleic acid or_tall oil fatty acid or the salt of 2 nol oleic acid and
1 nol 1,4 di peges dydp&7and pages é&éoﬁﬁe particularly preferred. In addition
to these rel ease agents that are preferably used and 30 have been cited by
way of exanple, other known rel ease agents of the prior art can also, in

principle, be usefhersubtaritiahpbdints bt tOmpbhestt)tis used In Brytaitityosf, ei t her
al one or in conbination with th ferred rel ease agents. These ot her

suitabl e 9el é’Qﬁézéé@ﬁpM%erﬂa@V.ee gfgert@@éwemt@f@ameafs bhliotd) aci d esters

and pol yi socyanates according to DE-OS 23 07 589; the reaction products of
pol ysi | oxanes havi ng reactive hydrogen atons with 5 nonoi socyanat es and/ or
E\Ol yi socr:]ygnat es aommh I poment d) wibkic ; hﬁﬁaﬂ@pﬁ@aﬂgz?e_ esécbiglsa pblyplthgrs*.idt\)/mgaln_es -
avi ng hydr oxyne [ oups nonocar poxyl i ¢ andl or pol ycarboxylic acids
accor di ng to)'%El Eﬁg§ﬂ'@a&@m/ﬁh§9@é\d@§’ Byd%m’lrﬂfotlp%ﬁﬁd "d Ri ng
pol ysi | oxane f j idi e cited
@uﬁ{gér a%?%ggé‘ﬁiofb%@?ﬁﬁéslggf‘& ﬁ&p@%t@@ﬁ% Tgh& Sifethéh

internal nold release dgents, at a are us 10°1n a quantity of
up to 1510« . prefprakiiehablan average O functionality af from 1 6 torkS eGompeneatict i on

m xture. Qther.addifives that can optionglly be.incorpaqrat are
f11ers. for Shicmppbprersiaphya Polyshitraie) Helinabs BiahgoBPBIGRS pat can be
cited by way ﬂfnaﬁhgdﬁmﬂ §rdups!otdRatHds ISEEHSLIEINRS BY 8XxcllSivewsBBY ©
phyllosilicates such as antigorite, serpentine, hornblendes, anphibiles,
chrysotile, ethyenamexide asthaaikydenshoxidelimthe alkoxylatiomeeaddiondes, titani um

oxi des and iron oxides, netal salts such as chal k, barytes and inorganic
pi gments, such as cadm um sulfide, zinc sulfide and gl ass, asbestos powder,

etc. Natygal and FBepunN(BRYalRylENE) BoiFolEid)ehal srealsedin ehe peddticelsfade such as
asbestos, wollastonite and in particular glass fibers of var él ng | engt hs,

whi ch can opPreseat inventios gapterrodpred by kKnewn reans sdch agibyitheal Iy or in a

1 Xt I f al et N : 1 h
fencti on m xPaadBkioR drar dIRyehe ckide B FadilRlBAaMEY BHBGAPH 30 |, o,
relative to thepteseate 2bavaiitgble cdtalysinpoefented diarteéocdmpolmdsratees of

suitable flane retardants that can tijonally be incorporated include
TrTcrasyl | phOIHEHIES Wi o Nieits SRRV St T e BeWEo ST By

phosphat gy ang,gkér, friethandlhRTiMaTORS LBYAndHIAS PSR pahBdf A, 8 pPBpanediol,

diethylene glycol, dipropylene glycol, triethylene glycol, tripropylene glycol,
1,2-butanediol, 1,3-butanediol, 1,4-butanediol, 1,2-hexanediol, 1,3-
hexanediol, 1,4-hexanediol, 1,5-hexanediol, 1,6-hexanediol, glycerol,
trimethylol propane, pentaerythritol, sorbitol and sucrose. The starter

25 compounds can be used alone or in a mixture. The alkylene oxides oxiran,
methyl oxiran and ethyl oxiran are preferably used. The alkylene oxides
can be used alone or in a mixture. If used in a mixture, it is possible for the
alkylene oxides to be reacted randomly or blockwise or both in succession.
More details can be found in "Ulimanns Encyclop&die der industriellen

30 Chemie", Volume A21, 1992, p. 670 ff.



30 to the already cited hal ogen-substituted phosphates, inorganic flane
retardants, such as al um num oxi de hydrate, anmoni um pol yphosphat e -12
and calciumsul fate, can also be used. It has generally proven conveni ent
to use up to 25 wt. % of the cited flane_getardants, relative to the sum of
conponents b) to f). 5 Gther additives f) that can optionally be

i ncor porated are Suitablglexamplesdicatalpsts e) dsatludnasptionaly delydediaxhaol
oct anol, dodecanol and/or cycl ohexanol, mhlch can optionally be

i ncor por at ed Aractisiedefithe presentdnastion a{ed@é?a@@”@hée’ﬁ'aﬂé?wm\%ﬁ PfNOWhere are

general ly no I however. 10
In order to It%lf%@“ﬂﬁ& Mg %%etﬁg@'a??'hgb&%ﬁ mmﬁ)"dciﬁﬁmm%yéém

i ntroduced i mh@rphbbne, er%bcomonphﬁlmew NJN N4tetrameﬂ1ybnthy1w oranaheng the gas
into the m xture of conmponents b) to s of a,venturi tube or a

hol | ow st Prr dréd-diZabicyciall 2e2lostane, ﬁzﬂﬁﬁ'ygélry"ﬂqﬁthéﬂ ammth Riperazineeast 10
15 vol. % prgf ﬁf&méfh tey ARk Y%%Mé"w%&‘ﬁ‘géga\fﬁeth dﬂgggefd?aﬁﬁwe) Mor e

detail s about 't'he con tion auxr’li‘ary 'su tance rtrves tan be

found in the r\aNedzmﬁth)atmuHat@Ieaﬂ phenylfethylamrmhezuuﬁemt mhitidaoldanh2- Vol une
VIl "Pol yurethane", 3~d edition, Carl Hanser Verla 20 Munich / Vi enna,

1993, page 1aethyl imidazale. Qraanic metal qatalystseBeRArticWaBAFIANC tid onponent s b)
to d) are m é%?al%ﬁsfﬁfdﬂ & tnﬁ’(?lgl)égLs Bpggiﬁgﬁglic ?%néﬁ‘*%hﬁﬁ a’sstlrf(nfgcélﬁ%c,essed W th

t he pol yi socyanate ‘component castin ocess. The 25
cat al yst $0e) tia(it) cotoate| amcn)swgsmnom amﬁtua(d@llauramsarid trtdmalk@zr’m epits onal | y

d | | dded to the " t t f
Component o b CB A6, pitiae BRAVSN SREtaisn Ry dEnaBhERe but thi s
s ot absol i (ERBRSAL KBRIGSRIT LN Tabdlsa e debr oA B ences and

additives that are conpatl b e Wt e polyi'socyanate conponent 30 can
al so be |ncorcpmtammtbn witlh anof tiud !ﬂrhanyﬁmmee From 030 Ho hat. % ongtativent  a)

i spl ays e ol the IEHRERPSt carfae ) T ALSr FRaGH Srettebdn P e

pol yi socygnaicgbinatfon, é’r'é ér@FéféBl@’«tu%%H iA e ﬁ%@mé%fﬂ@?%mi iflentibRe aver age
functionality of the "polyo nponent " oul d referably be at | east

2.30. |f exclpuefevably from Q:Qﬁtfpo%wt %;trelad;lveﬁ@the:tm@jmghtsofoqompomntare used,

th I h lit f
at 1 oast 2. 501 ten CHASEERTRbISE ofKeRUBES Bl At T e adittt 24{Rider age ”
functional i tYh@f:aallyswhfwaéwrMedQﬁmmm@mHandbuchh%l@hhéVnetl c rrean of the
functl onal i ty_of corrponen a)..10 and the average functl onal i ty of the

"ol yol conpoRehtrethangy3d qstitian Cal Ei'aﬁﬁe'é‘t/e'll%s!‘ﬂuﬁcﬂé igPnRah 1883 9Nng out
the procggs %fa bhaorterent invention, the proportions of the reaction
conponents a cal culated in a way such that 15 the isocyanate value in the
reaction mxture is from70 to 140, preferably from95 to 125. |socyanate

val ue refers herein to the_guotient of,k the nunber of anat e groups and
Uhe munber of i soEyamies pLieaudy Substhess Bngiaddiives 1t can

optionally be incorporated include water-absorbing substances, surface-
active substances, stabilizers and internal mold release agents.

25

Both compounds that are highly reactive with water, such as

tris(chloroethyl) orthoformate, and water-binding fillers, e.g. alkaline-earth
oxides, zeolites, aluminum oxides and silicates, are suitable as water-
absorbing substances.

30



20 The m xture that is formed when the reaction conponents are m xed
together is introduced into an appropriate nold. The anmpbunt of m xture

i ntroduced into the nold is generally calculated in such a way that the
nol di ngs obt ai ned have a density of from1.0 to 1.2 glcnB. If m neral
fillers, in particular, are used, nol di'ﬂg's with a density above 1.2 glcnB

can 25 result. Th%dit%ﬁ%is&ﬁé&@-@&iv%%u%ﬁndé%@‘rérc%h’%pb@\@_sttﬁat‘l&qyeité

preferably chosen as t starting tenperature of the mxture introduced
into the nol dupfor: homapenizaionaf the stasting matatials. Hxamples pbsudoC,

referably from 20 to 70C. The nol dings can ner.al be denol ded.after a
Iroesi denceyti ﬁﬁmﬁﬁe @ﬁﬁv%ﬁastaﬂcq:} 8t t@e&?dgurﬂis%ﬁ%’é?a@éac'% fEHDﬁ?gs&f ocess of
the present !féﬁsﬁé'éibﬁwﬂhsarﬁme%eﬁ%ﬁ’asi dleRHdid aldtRylaminy ahd SteirRid i on of
hi gh-grade rigi'd noldings) e.g. i1 ndustrial housings or furniture

conponent§. Higthenolgmimeis descri bed the invention, the follow ng Exanples
are given as being illustrative thereof. EXAMPLES 10 The reaction
conponents used in the exanpl es bel ow were processed by neans of the

casting process. $Suitableé@dmplesedeeitiizers ate) abovball, natgrsulpslecapabl e of
reacting with i socyanate grqQups were first conbined together with the

catal ysts e) pah@thengiloxangs.siigseaarerousts aigdeanerally stiugtgredipsughgol yol

conmponent™" a | : ' : t a) while
retaining a B\%ylttﬁggal%égé an%%é%@%@ésﬁﬁg a?@a%ﬂtoﬁgfr\le%%or@r&p&(;%enés, %i ch were
hel d at @0t engiter #polydiméthgbsiloxehsabeicsl. Buch stetilizeretate e@scritved, fom xi ng
vessel wth the aid of a 2conpaonent netering-mxing unit or by weighting,
and i nt ensi vEXample.da Lsg. Patami£:76&6562w ai r bubbl es as possible were
stirred into the reaction mxture. The reaction m xture was then introduced
into a nold. Before being filled, the tenperature of the epoxy resin nold
was 25C. The i nt eExamples bfthef antil@arysubstaaces dhatcamoptiorallyede er nal nol d
rel ease agent. 25 The rFactio time stem gsepends on

t he intensi t)'/“iﬂfp%%t?%@ SQHBC"{"H% @Xﬁﬁiﬁ)ékég‘gngﬁlefﬁ%‘ﬂaﬁ%&%? i29P8'S Under the
ATor o Bl e T e o e e
renoved fromaréealteblifattxfacids withlat tegst 4 Bajipbatic catbenatemssand pipent ed 30
| medi ately. moﬁol-?dé o%%o%/Sarr%Res with two or more carbon atoms or amines having
amide or ester groups, which have at least one primary, secondary or
tertiary amino group; saturated and/or unsaturated esters of mono- and/or
20 polyfunctional carboxylic acids and polyfunctional alcohols having COOH
and/or OH groups and hydroxyl values or acid values of at least 5; ester-
like reaction products of ricinoleic acid and long-chain fatty acids; salts of
carboxylic acids and tertiary amines; and natural and/or synthetic oils, fats
and waxes. The oleic acid or tall oil fatty acid salts of the amide group-
25  containing amine obtained by reacting N-dimethyl aminopropylamine with
oleic acid or tall oil fatty acid or the salt of 2 mol oleic acid and 1 mol 1,4-

diazabicyclo[2,2,2]octane are particularly preferred.

In addition to these release agents that are preferably used and
30 have been cited by way of example, other known release agents of the

prior art can also, in principle, be used in the practice of the present



25 30 Raw materials Polyisocyanate al ): M xture of polyisocyanates from

t he di phenyl net hane series, produced by phosgenation of an

ani | i ne-formal dehyde condensate; NCO content: 31.8 wt. % average NCO
functionality: 2.8; viscosity (250): 108?Pa~s. Pol yi socyanate a2): Reaction
product of a pol yester polyol conposed ofoleic acid, adipic acid and

pent aer yt hri jflentibh heitibiEsre a¥ B ifibinBLES With'thueirefeiredf relcdie aidms. anda
m xture of polyi socyanates fromthedi phenyl met hane series, produced by

phosgenat i on TbE&@ odern suifableoreieaseeagamnts Juwtidie: dhe eeaction produetstof fattyw . %

Gt amne. * nunBel aSie AT RV ERAPARE ko BB HEGE Y, B 2B¢ g v ™ "
4. Conponent  gdactionPrivatiErelof pRlysibxarsoliaiirg répctivbkdydgen adned withnet hyl ol

propane using a m xture of propyl ene oxideand ethyl'ene oxide in the weight
rati o 74:96 Wmaneisanyagatestans/epexlyisacyanates acerdinkiOR)ERPA3 §6 68dct usi ng

used.  Nunber Ca0s S5 BRBRIAE Hal frcrd SRl BREUKR i rlbeegSo R’ °°
3. Conponent  ad/dripeh@eayh@tylio mchiscaboording td DE-QSORY B852; and salts of
gl ycol , nunber - aver age nol ecul ar wej ght: 2004 %I nmol , functi onal

2. Conponent A@MIRY GERYA-PN3INING BalYSiOxANes aneLiakty I%fdsp?%‘?ﬂég tﬁ:ﬁ%@s aver age

nol ecul ar wei : : i TPRVA

e):1,4-di azagigg;c?@?gl?% gféodc'tngér@glfmew pérléoé/psﬁ %%ée;ﬂgﬁgggﬁ gga"v\’/targ/c)qs&grrponent
f1 ):Zeol0t ein Baylantity &f ypatot £5 wBy,qrefd@bly up-tb6l (et melativé &) thePol yet her

si | oxane (TegOﬁt ab B .8411, Coldschm dt AG D 45127 Essen). The conponents
wer e react ed ®NHE 1BECHOR MIXUI®&s specified in Table 1. 5 Flexural nodul us and

i npact resistance were determ ned according to ASTMD 790 and DIN EN | SO
17911 and are reported in Table 1. -17 Table 1 Conmponent /

exanpl eDi nensi onl128hgbagditieas ) thdtpant aptionpalle bglin¢erpacted 46 fitkensefar c1

arts by wej ght] 3333Conponent,, c2 arts.. ight] 3327 onent,. d arts
Ly ot ont) 16 bl TR ey TR o Rt R A B SRR W St s Ce by
wei ght] 3%3006@:@2@ incRidergilideduBYminetal§ bt OkhmpleshylloBRicHfs suehapnent ) [ ng
KOHI g] 358356360361Conponent al )Eparts by wei ght] 100100103Conponent

a2)[parts byanigeie] sarpretiee. inblengps.capBREes 3B Txsatilelitaly: metal

time[mn] 3333F M el i el d yE N mm 3 9l mpact
resi stance| k§ﬁ%g?}%ghﬁ9§%ﬁt%@ft}\dﬁu@?\&g'@nsvé%%}‘!'%%ﬁi@ﬁéég eéd in
detail in thendtalrsigisughas chalk earptes podianofganid pigiwenits, uchids i s to be
understood that such detai] is solely for that purpose and that variations

can be made FAGTEIM sHYidense sikide and plaserashastospewder efeMatiral@ntr om t he
spirit aggl SepRReE fibRRus' MiHPLIS He P¥ERRIbIREsed, such as asbestos,

wollastonite and in particular glass fibers of varying lengths, which can

optionally be smoothed. Fillers can be used individually or in a mixture. If

used at all, the fillers are advantageously added to the reaction mixture in

quantities of up to 50 wt.%, preferably up to 30 wt.%, relative to the total
25 weight of components b) to f).

Examples of suitable flame retardants that can optionally be
incorporated include tricresyl phosphate, tris-2-chloroethyl phosphate, tris-
chloropropyl phosphate and tris-2,3-dibromopropy! phosphate. In addition

30 to the already cited halogen-substituted phosphates, inorganic flame

retardants, such as aluminum oxide hydrate, ammonium polyphosphate



it may be imted by the clains. -18 WHAT IS CLAIMED I'S: 1. A process for
- the production of a solid polyurethane nolding having a flexural nodul us of
elasticity > 1800 NImm®2 (according to DIN 53 5 457) by the casting process
conprising reacting a) a diisocyanate apg/or polyisocyanate fromthe

di phenyl net hane series with a pol yol confionent conprising b) from30 to 70

w. % relati yadtcaldiompduliahe Ln ko deriyede ttasigeneklleproved dcbnveffent
pol yet her pol yol havi % a nunber - average nol ecul ar wei ght of from 149 to

999 gl mol , wid eBeiup torda whiedf fetgited flaane petardants felativedy the suimef to 50

w.% relati hght of conmponents b), c¢) and d), of a polyether
havi ng a nun%grrﬁp%@tgﬁg%é)@'ecul ar 15 weight of from1,000 to 16, 000 g/ nol,

at | east one group capable of reacting with an isocyanate group and havi ng

a maxi mum of 80% of primary hydroxyl groups, d), fromO to 30 wt.% relative
to total %eight optbﬁhﬁé‘ﬁ'@ﬁ?%y)ﬂ??t ”gﬂ'@’&j'y bgtingorporatediat® pol yol started

with a pol yh ; ' eS| ul ar

wei ght of frﬁwdgg%é@ggngg& g% Hon\gl’lr%eﬁm pﬁe prlé%§é§9§?d§é@cat al yst
t hat accel er andforayclohesgaolavhicideart optiornatigdie inoorponatedin ioder toybring any of
the auxiliary suEstancea ﬁn_d addj tives hnown to those 25 skilled in the art
of pol yur et h2AROUERLSSURH ¢haintefminatiop,Zhereare SRNERAHLAL SHEMs of conponent s

b) to d) are Fie s RVIBBAEScldirRiYtesY RbiWevef, the m xture formed
fromthese cgﬁ;rrtgﬂon nts al$(,§3 greater t ah 300 rrge KOHIg. 30 -192. The process
of daimQ@ in which the nol ecul ar wei ght of conponent b) is from 200 to 500
g/ mol . In order to improve the surface quality of the molding, gas can be

introduced into the reaction mixture. This is done by incorporating the gas

into the mixture of components b) to f) by means of a venturi tube or a

hollow stirrer (according to DE-OS 32 44 037) in a quantity of at least 10

15  vol.%, preferably at least 20 vol.% (relative to normal pressure).

More details about the conventional auxiliary substances and
additives can be found in the specialist literature, for example Kunststof-
Handbuch, Volume VII "Polyurethane”, 3™ edition, Carl Hanser Verlag,

20 Munich / Vienna, 1993, page 104 ff.

In the process of the present invention, components b) to d) are
mixed to form a "polyol component", which is then processed with the
polyisocyanate component a) by means of the casting process. The

25 catalysts e) and auxiliary substances and additives f) that are optionally
used are generally added to the "polyol component" or to one or more of
components b) to d) before production of the "polyol component”, but this
is not absolutely necessary because catalysts and auxiliary substances
and additives that are compatible with the polyisocyanate component a)

30 can also be incorporated into the polyisocyanate.



3. The process of Caim1 in which the nol ecul ar wei ght of conponent c) is
- from2,000 to 6,000 glnol. 5 4. The process of Caiml in which the
reaction is carried out in a nold for the production of an article having a
thin wall. 5. The process of Cdaim1l in $/mch the reaction is carried out
in nold for the production of a nol ded 21 icle having a conpl ex geonetry.

6. A nol ded arti clBither edtmpetichya) &ed/pr theepdlyd céhpomeht" cdinposed ool ded

article having thin walls and a conpl ex geonetry produced by the process of
Claim1. .Aycampanenisob)ie d)mefe@gblggilmayq_a Agrtain degree of branching.
. AL. A9. AL. A
rtwazupj e [V] g%chgg]cc'é?%l’—%]z}@% &ﬂncaztﬁ Ag] duiocal]ana}esa]ag% 8%? ca] ca] ca] ca] ca]
Ca] ca] ca] ca] ea I aplte@boérigeaflinttgraliy 60he "dolye| com onent" should
"UR& >*}xsnid_Z]ca]ca ca] calca ca] cal ca] I§§} calJ ca] ca E& ca] ca]ca]cajca]c

a] ca] ca] c] c@]réfarfttﬁ;y@&]aiéq%sa dbexdysine 'fﬂﬁotlonalf 9g 6']566/79 (<} ==>i @cC

CDDD

EEEE2FzFF| wr nﬁw t]’ dc)aﬁ sgg] Ehe] p%] 'Sof%a aé% ca ca ca ']ca] calca]ca]c
a] ca] ca] ca] C@]'efe]'atay/haaé ea] N@Dcfahctigreaiityc af atde&sy ZEB(B(IIhIthé'bhslk fKKELJ LMKOQ
R6T;

TTWKYZ[ 2\ ] K_i3ocyanateyalye of 100, thgjaveraas functionality of pll streghital ca] ca] cal ca] ca

ca] ca] ca] ca &3yh+h9hhhnn
]Znn]nnn]80 I)Eo]c‘irsfH rr s?ggquwﬂ f‘ﬁhfﬂf f@d? r%afhfi ?%ﬁgﬁﬂ?cg ca] c)a] cajcalc
a] ca] c*a}ea] aafldhé expragectanctidnality af the] "polyot apmppoaht! ashould preferalinhh" hoh( h
+h9hhhnnZnnnnn8 oEc% rrs{vgl gb] X] ] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca]b ’ag gﬂ]éa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca46Rf H* F109%<&
()-A0%& () - Y10%<& ()- 10%& ()-8&10%& ()-1-10%& () -
) 109<<& ()-s\fH2MLOY%&' ()- |11 10%& ()- 109%<& ()-109%& ()- sl1
109%<&' () - sf)10%&Wf)emcam%&qt}hemrqqgmm pr)esen&myem the-

410%¢& () - 10<;’o <61r9 ons 95P tﬁ"égf'egctlc'r? c&r%ééﬁ‘e{n)s aﬂ]c%@%tgb ina \bay such that
15 the isocyanate value in the reaction mixture is from 70 to 140, preferably
from 95 to 125. Isocyanate value refers herein to the quotient of the
number of isocyanate groups and the number of isocyanate-reactive
groups, multiplied by 100.

20 The mixture that is formed when the reaction components are
mixed together is introduced into an appropriate mold. The amount of
mixture introduced into the mold is generally calculated in such a way that
the moldings obtained have a density of from 1.0 to 1.2 g/cm?®. If mineral
fillers, in particular, are used, moldings with a density above 1.2 g/cm® can

25 result. The range from 20 to 80°C, preferably 20 to 40°C, is preferably
chosen as the starting temperature of the mixture introduced into the mold.
The mold temperature is generally from 20 to 100°C, preferably from 20 to
70°C. The moldings can generally be demolded after a residence time in
the mold of from 3 to 5 minutes.
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5 Having thus described the invention, the following Examples are

given as being illustrative thereof.
EXAMPLES

10 The reaction components used in the examples below were
processed by means of the casting process. Structural components b) to
d) having groups capable of reacting with isocyanate groups were first
combined together with the catalysts e) and auxiliary substances and
additives f) to form a "polyol component" and then processed with the

15 polyisocyanate component a) while retaining a defined isocyanate value.

The reaction components, which were held at a temperature of
approximately 25°C, were metered into a mixing vessel with the aid of a 2-
component metering-mixing unit or by weighting, and intensively mixed so

20 that as few air bubbles as possible were stirred into the reaction mixture.
The reaction mixture was then introduced into a mold. Before being filled,
the temperature of the epoxy resin mold was 25°C. The internal walls of

the mold were coated with an external mold release agent.

25 The reaction time for the polyurethane system depends on the
intensity of mixing and the temperature of the raw materials. Under the
above-stated conditions, the reaction time was approximately 35 seconds.
After a demolding time of approximately 3 minutes, the moldings were
removed from the mold. After cooling, they could be used or inspected

30 immediately.
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10! S93° 1 10%& () -! ~9&z 10%EE&eibs, produced by phosgenation of an aniline-
5 formaldehyde condensate; NCO content: 31.8 wt.%,
average NCO functionality: 2.8; viscosity (25°C): 100
mPa-s.
Polyisocyanate a2): Reaction product of a polyester polyol composed of
oleic acid, adipic acid and pentaerythritol with a
10 number-average molecular weight of 1100 g/mol and
a mixture of polyisocyanates from the
diphenylmethane series, produced by phosgenation of
an aniline-formaldehyde condensate; NCO content:
28 wt.%,; viscosity (25°C): 403 mPa-s.
15 Component b): Propoxylation product of ethylene diamine, number-
average molecular weight: 356 g/mol, functionality: 4.
Component c1): Polyether polyol, produced by alkoxylation of
trimethylol propane using a mixture of propylene oxide
and ethylene oxide in the weight ratio 74:16 with
20 subsequent propoxylation of the alkoxylation product
using 10 wt.% propylene oxide, relative to the total
amount of alkylene oxide used. Number-average
molecular weight: 3740 g/mol, functionality: 3.
Component c2): Propoxylation product of 1,2-propylene glycol,
25 number-average molecular weight: 2004 g/mol,
functionality: 2.
Component d): Ethoxylation product of trimethylol propane, number-
average molecular weight: 660 g/mol, functionality: 3.
Component e): 1,4-diazabicyclo[2,2,2]octane in dipropylene glycol
30 (33 wt.%).
Component f1): Zeolite (Baylith® T paste, Bayer AG).
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The components were reacted in the quantities specified in Table 1.
5  Flexural modulus and impact resistance were determined according to
ASTM-D 790 and DIN EN ISO 179/1 and are reported in Table 1.
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Component d) [parts by weight] | 15 15 15 27
Component e) [parts by weight] | 1 0.3
Component f1) [parts by weight] |3 3 3
Component f2) [parts by weight] 1
OH value ("polyol" component) | [mg KOH/g] 358 [356 |360 |361
Component a1) [parts by weight] [ 100 | 100 | 103
Component a2) [parts by weight] 111
Reaction time [sec] 35 35 35 35
Demolding time [min] 3 3 3 3
Flexural modulus of elasticity | [N/mm®] 2253 | 2256 | 2287 | 1899
Impact resistance [kJ/m?] 41 56 |47 |79

Although the invention has been described in detail in the foregoing
5 forthe purpose of illustration, it is to be understood that such detail is solely
for that purpose and that variations can be made therein by those skilled in
the art without departing from the spirit and scope of the invention except as
it may be limited by the claims.
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d) from 0 to 30 wt.%, relative to total weight of components b),
c) and d), of a polyether polyol started with a polyhydroxyl
20 compound and having a (humber-average) molecular weight
of from 62 to 999 g/mol, optionally in the presence of
e) a catalyst that accelerates an isocyanate addition reaction,
and optionally
f) any of the auxiliary substances and additives known to those
25 skilled in the art of polyurethane chemistry,

in which the type and proportions of components b) to d) are
selected so an average hydroxyl value of the mixture formed from
these components is greater than 300 mg KOH/g.
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