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addition are synthesised so that chemically they are very linear and which possibly

contain high activator/catalyst contents in order to speed up the polyurethane synthesis
reaction. In this situation, for example, an increase in the proportion of carbodiimide,
even above the customary and generally recommended content of about 2 % by weight

25 in the polyurethane composition, no longer results in the moulding having a lasting
stability in relation to hydroiytic attack.

It has now been found that the stabilising effect of carbodiimides can be considerably
increased when lactones are present simultaneously. Since lactones have no effect when

30 used in the absence of carbodiimides, there is clearly a combination effect here.
Furthermore, it is surprising that this active ingredient combination has a stabilising
effect which is greater than that of a carbodiimide content alone, even if the latter
content is increased many times.
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20 characterised in that component €) is contained in the reaction mass with 0.50 to 20 %
by weight of a lactone or lactone mixture and with 0.2 to 4.0 % by weight of a
carbodiimide or carbodiimide mixture.

In detail, the following can be stated with regard to the mouldings produced according
25  to the invention and their starting components a) to f):

a) Aliphatic, cycloaliphatic, araliphatic and preferably aromatic polyvalent
isocyanates are suitable as the organic polyisocyanates (a). The following are
particularly suitable: alkylene diisocyanates containing 4 to 12 carbon atoms in

30 their alkylene radical, such as 1,12-dodecane diisocyanate, 2-ethyl-
tetramethylene 1,4-diisocyanate, 2-methyl-pentamethylene 1,5-diisocyanate,
tetramethylene  1,4-diisocyanate, and preferably hexamethylene 1,6-
diisocyanate; cycloaliphatic diisocyanates such as cyclohexane 1,3- and 1,4-
diisocyanate, as well as any mixtures of these isomers; 1-isocyanato-3,3,5-

35 trimethyl-5-isocyanatomethyl-cyclohexane (isophorone diisocyanate), 2,4- and
2,6-hexahydrotoluylene diisocyanate, as well as the corresponding mixtures of
isomers, 4,4'-, 2,2"- and 2,4'-dicyclohexylmethane diisocyanate as well as the
corresponding mixtures of isomers; araliphatic diisocyanates, such as 1,4-
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to 3.5 % by weight, preferably 23 to 13 % by weight, with respect to their total
weight, which are produced from the polyether- and/or preferably polyester -
30 polyols described below and 4,4'-diphenylmethane diisocyanate, mixtures of
2,4- and 4,4-diphenylmethane diisocyanate, toluene 2,4- and/or 2,6-
diisocyanates, as well as NDI or crude MDI. Liquid polyisocyanates which

contain carbodiimide groups and/or isocyanurate rings and which have NCO
contents of 33.6 to 15 % by weight, preferably 31 to 21 % by weight, with

35 respect to their total weight, have also proved useful, e.g. those based on 4,4'-,
2.4'- and/or 2,2'-diphenylmethane diisocyanate and/or on toluene 2,4- and/or
2,6-diisocyanate.
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25 and an average molecular weight 400 to 12,000. Compounds which have

proved particularly useful are polyols selected from the group comprising
polyether polyols, polyester polyols, polythioether polyols, polyester amides
containing hydroxyl groups, polyacetals containing hydroxyl groups, aliphatic
polycarbonates containing hydroxyl groups and polymer-modified polyether

30 polyols, or mixtures of at least two of said polyols. Polyester polyols and/or
polyether polyols are employed in particular.

Suitable polyester polyols can be produced, for example, from organic
dicarboxylic acids containing 2 to 12 carbon atoms, preferably from aliphatic
35 dicarboxylic acids containing 4 to 6 carbon atoms, and polyhydric alcohols,
preferably diols, containing 2 to 12 carbon atoms, preferably 2 to 6 carbon
atoms. Examples of suitable dicarboxylic acids include: succinic acid, glutaric
acid, adipic acid, suberic acid, azelaic acid, sebacic acid, decanedicarboxylic
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According to one preferred embodiment, the esterification mixture is

30 polycondensed under normal pressure at the aforementioned temperatures to
give an acid number of 80 to 30, preferably 40 to 30, and is subsequently
polycondensed under a pressure less than 500 mbar, preferably 50 to 150
mbar. Examples of suitable esterification catalysts include iron, cadmium,
cobalt, lead, zinc, antimony, magnesium, titanium and tin catalysts in the form

35 of metals, metal oxides or metal salts. Polycondensation can also be conducted
in the liquid phase, however, in the presence of diluents and/or entraining
agents, such as benzene, toluene, xylene or chlorobenzene for example, in
order to remove water of condensation by azeotropic distillation. -
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par ]E I culbflr | Bllogot f 2 Zlgb aorﬂ'ilibrﬁ%fa%‘i’e%ta&ﬂ swtgﬁg%dlﬁnlwnilghb?ﬁainmq?tspfﬁ@&ably 2
preferably 0 . ui t abl e pol yet her polyols are.
t hose whichare prodh ea’oséﬁimqumfé{ ators, or by cgtlom? (?PP ﬁ%n,tﬂ;mg
ani oni ¢ pol ymeri sat iLewis addsguchl dsadnitinongt rpextadkisride|dorars flaorides stherate, etc., or

or potassi um hydroxide, ..or alkali_ al t i A
sodi um or pot assi umlbgetaﬁglflgtegrﬂbss B%'@Zétg’.}}g‘;m‘g iogl%f)’? (i)h;o?? ??{gi,% ggyf?ggg(%%@fgelaﬁ)d
with t Hecaghibai atoromingheinalkylene radicab st arter nol ecul e whi ch
contains 2 to 8, preferably 2 15 _ or 3, bonded reactive hydrogen
atons, or b(\)/ cationic polynerisation, using . Lew s acids such
as anti nong0pent ach/Exampiss eforisable|alisenseoidercingtude tefratiydrodyran, 1,3-propylene
bl eaching earth 23 oRidR! YL &r 2,Bw1ﬁ&eo>edel, @@F&e&i:&fdﬁa_ﬁﬂ& férdsly eBHNdnRi oxidey
to C%lrnctf ?ﬁ-r?lrtogy ené gxi e.ell‘hre a?lcylfélnee()r)]c?deré Tan Beused singly, alternately in
succession or as mixtures. Examples of suitable starter molecules include:

water, organic dicarboxylic acids such as succinic acid, adipic acid, phthalic
25 acid and terephthalic acid for example, aliphatic and aromatic, optionally N-
mono-, N.N- and N,N'-dialkyl-substituted diamines containing 1 to 4 carbon
atoms in their alkyl radical, such as ethylenediamine, which may optionally be
mono- and  dialkyl-substituted,  1,3-propylenediamine, 1,3- or 1,4-
butylenediamine, 1,2-, 1,3-, 1,4-, 1,5- and 1,6-hexamethylenediamine,
30 phenylenediamine, toluene 2,3-, 2,4- and 2,6-diamine and 4,4'-, 2,4'- and 2,2'-
diaminodiphenylmethane. The following are also suitable as starter molecules:

Alkanolamines such as ethanolamine, N-alkyl-alkanolamines, for example N-
methyl- and N-ethyl-ethanolamine, dialkanolamines such as diethanolamine,
35 N-alkyl-dialkanolamines, for example N-methyl- and N-ethyl-diethanolamine,
and trialkanolamines such as triethanolamine for example, and ammonia.
Polyhydric alcohols, particularly di- and/or trihydric alcohols, and/or
dialkylene glycols are preferably used, such as ethanediol, 1,2- and 1,3-
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WO 98/ 41575
PCT/ EP98/ 01245 preferably of mixtures of styrene and acrylonitrile, e.g. ina atio by weight of

propanedi ol , di et hylggng %yq}?lgo dE;EHf&BU enmmyfbolaoiw ﬁu&&&@@hﬂy i, Ghe
hexanedi ol , glycerol, trinet ropan pentae sor bi tpl .and

|
sucrose, 15 aquemﬁm;anaa @91}’6?113511301)’855 @nqlggp I—Fi?ﬁ ipformation, iy Seopag
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| yol f bl I
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pol yner - nod@df i ed pol%:éithmg]hbl lylotngpﬁléﬁrerﬂWe@r, yhydraz1des or polgenethansser
pol yol s, particul ar la}‘xdfoEOﬁJE ﬁﬁfﬁ%r%ge&n@ﬁogmﬁﬁr &ﬁbgt fanil €which are

whi ch are produced b e lnsitu

o %t LS i e T Ao 0357 L5 DRl Eb.B1 1 752

acrylonitrile, (US £3041089, US-A'81399209knd DE-A3231497.90: 10 to 10: 90,
preferably 70: 30 to 30: 70, advant ageously in the 15 af orenenti oned

pol yet her pol yols, anal ogously to the information in Gernman
Pat ent Spegsfi cat i OIEhelpblykthed pélyolstai De @&, (i like BipdySter poldl, Sgly & L3

093), 11 52 536 (GBtﬁé) félr(r)n &P %ﬂlxﬁ;‘e% Mm@&éﬁ&& G %§7n1§é§)Mﬂ?§oW&-n?oﬁiﬁed
polyether polyols or polyester polyols, as well as with polyester amides,
polyacetals and/or polycarbonates which contain hydroxyl groups.

30 Examples of suitable polyacetals which contain hydroxyl groups include
compounds which can be produced from glycols such as diethylene glycol,
triethylene glycol, 4,4'-dihydroxyethoxy-diphenyl-dimethyl-methane,
hexanediol and formaldehyde. Suitable polyacetals can also be produced by
the polymerisation of cyclic acetals. '

35 _

Examples of suitable polycarbonates which contain hydroxyl groups include
those of the type known in the art, which can be produced by the reaction of
diols such as 1,3-propanediol, 1,4-butanediol and/or 1,6-hexanediol,
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i ethyl ene glycol, trioxyethylene glycal or tettaoxyethyl en; col ,w,

di aryi SRR aRE PTOw 19 b HIEEORS: i GHE O A b kst
exanpl e. propeFtiea @} ethe hhrdpedsy Esamaples ot clefin ektenders amd/or crossiakingy |

bt al ned 1o pol yBag which can 8 S8 AR foky ey SPUAE BABh TR oStis
carboxylic acids or peaferblyi diels antéor délsawith average molecularpugighty dessthan 480,

saturated and/ or un e ' 0 r.J r . . .
pol yhydri c al cohol sigér{%glki ﬁga%q ggho (g ?E#ﬁ%ér) eﬁgg:‘g’g% Egtgﬁﬁse l%ateré ahphat‘ll'?{e '

pol yur et hane- based fpdpalinhgtc eadfoparabipbefiscdigls\artaiping 4 {0 dft profrably 2 1, 6
conjunction of chai gaBsheafiss S U A NHphiddicly ASMYL$,3(rdparkBiRV er,10-t he

?nd)c(ilt Llr 22 050 chain e)éggarrllggirof, ’o-,C Irn(-) So? lpl-cﬂﬁ}llnﬂgx 2 ec[l](ghsexgrie, %Petllly?gn%l él}j/co?,v t?'ﬂethylene

glycol, dipropylene glycol, tripropylene glycol, bis-(2-hydroxyethyl)-bisphenol
A and bis-(2-hydroxyethyl)-hydro-quinone, and preferably ethanediol, 1,4-
butanediol, 1,6-hexanediol, triols such as 1,2,4-, or 1,3,5-trihydroxy-
cyclohexane, trimethylolethane, glycerol, trimethylolpropane - and
25 triethanolamine, as well as polyalkylene oxides containing hydroxyl groups,
e.g. those with average molecular weights up to 2500, preferably 130 to 850,
and which are based on ethylene- and/or 1,2-propylene oxide, and the starter
molecules mentioned above in connection with the production of polyether
polyols.
30 :
Substances which are also suitable as chain extenders include N,N'-dialkyl-
substituted, aromatic diamines, the aromatic radical of which may optionally
be substituted by alkyl groups, and which contain 1 to 20, preferably 1 to 4
carbon atoms in their N-alkyl radical, such as N,N'-diethyl-, N,N'-di-sec.-
35 pentyl-, N,N'-di-sec.-hexyl-, N,N'-di-sec.-decyl- and N,N'-dicyclohexyl-, p- or
m-phenylenediamine, or N,N'-dimethyl-, N,N'-diethyl-, N,N'-diisopropyl-,
N,N'-di-sec.-butyl- and N,N'-dicyclohexyl-4,4'-diamino-diphenylmethane and
N,N'-di-sec.-butylbenzidine, for example.
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PCT/ EP98/ 01245 (dlmethylammopropyl)-urea, dlmethylplperazme 1,2- dlmetbyl-lmldazole or

It conpounds of COMROpAHjcHd ﬁ)gﬁf@ )-bagit, Iaﬂd%mduxmy auanamﬁlem egraiseyed
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parts 5 20 by Seh it tﬂeﬁ?‘@ ’ytnis ?ya glnﬁ*)' el H}I' ﬂmiqlﬁ a
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Organic compounds of metals are also suitable, preferably organic tin
25 compounds such as tin(Il) salts of organic carboxylic acids and dialkyltin(IV)
salts of organic carboxylic acids. Organic compounds of metals may be used
on their own, but are preferably used in combination with the aforementioned

strongly basic amines.

30 ¢ For the production of mouldings, a mixture of carbodiimide or carbodiimides
and a lactone or lactone derivatives is used as a stabilising agent which
considerably delays the ageing phenomena of the PUR moulding which are
caused by hydrolysis

35 The carbodiimide of diisopropylphenyl isocyanate (STABAXOL ®
manufactured by Rheinchemie) has proved to be particularly useful, but other
carbodiimides which are reaction products of monofunctional isocyanates, as
well as polymeric carbodiimides which are reaction products of difunctional
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PCT/ EP98/ 01245 -10-

I socyanat es _and i socyanates of higher functionality, also exhibit the
property 20 according to the invention.

Water, which reacts with the organic, optionally modified polyisocyanates (a) with the
formation of carbon dioxide and urea groups, is preferably used as a foaming and
blowing agent. The water is usually employed in the PUR reaction mass in added
amounts of 0.03 to 3 % by weight, preferably 0.05 to 1,5 % by weight. Low-boiling

25  liquids, which volatilise under the effect of the exothermic polyaddition reaction and
which preferably have a boiling point under normal pressure within the range of -40 to
100°C, preferably 0 to 60°C, can also optionally be used instead of or preferably in
combination with water, or gases may also be used.

30 The liquids and gases of the aforementioned type which are suitable as foaming agents
may be selected, for example, from the group comprising alkanes, dialkyl ethers,
dialkylene ethers, ketones, carboxylic acid esters, fluoroalkanes, and
chlorofluoroalkanes, and can also be selected from the inert gases, nitrogen and
carbon dioxide. More detailed information on the other aforementioned customary

35 auxiliary agents and additives can be found in the technical literature, for example in
the Kunststoffhandbuch, Polyurethanes, Volume VII, Carl-Hanser-Verlag, Munich,
Vienna, 1st, 2nd and 3rd Editions 1966, 1983 and 1994.
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C

25 In the process according to the invention, components (a) to (f) are preferably reacted
in closed moulds by the one-shot method. A plurality of reaction components,
preferably 2 or 3 components, is preferably used here, wherein polyisocyanate
component (a) generally forms one component and the other starting components (b)
to (f) form one or more other reaction components.

30
However, component (€) according to the invention can also be added separately or in
combination with-component (a), or with (b) or (c), as well as with (f), if the latter is
substantially free from water (<0.05 % by weight).

35 It has proved particularly advantageous to employ the two-component method, and to
combine components (b) to (f) as component (B), and to use the organic
polyisocyanates, modified polyisocyanates or mixtures of said polyisocyanates as
component (A).



For the production of noul dings, the organic, optionally nodified

pol yi socyanat esyd /41575 hi gher nol ecul ar wei ght pol yhydr oxyPCT@EPRSMES
(b) and optionally | ow nol ecul ar wei ghp -chai n ext enders and/ or
crosslinking agents (c) are reacted in anmobunts such that t he

equi val ent ratio of the NCO groups of polyisocyanates (a) to the sumof the
5 reactive hydrogen atons of the remaining conponents is from1:0.3 to
1:2, preferabl yhe startmglcdinﬁorfeﬁtsjaré.m"ixedpairatﬂempblatdrqoﬂl5)t(91005’Cl pﬂcferably 25 to

Th | di b d

or . T L an pSa A RGP ipte B R bh BsSed il RaPndeF RoRhAALAIR,
hi gh- pressure bdHundes celuvatepd@rcssumr W&mg baxybmpﬁfwtqdrme&aameﬂy by msang P%% §'%ﬁf%¥
techni que. 3_ he V\ﬁl % Gt e 91{]can be Sﬂ*g&gﬁ thdd hidtSprasuteSB N iateé {cBRbE thel ddufitepsed

formng too can eate control I e&wondl ti clg)s % gqr
metal forning cuwenf injeefionanethpd.clher g@n&é‘lfé tespPexatyTgi i adyantageously L0to TADEE, of
steel, or in forfmely0% Sor@de of fibre-reinforced polyester or epoxy
resin nmoul di ng corrp05| tions. Lowviscosity fornulations which flow
wel | and which can 15 therefore be processed nore readily can al so be
processed to f ofer atidwliingsiniey/of 0.5 to 1@ anisutes, frkferablat to 6 minnies,anowldings are

moul di ng t 38 hni B%‘fne @Mﬂ? gg\%geﬂ&%h% haydened suﬁ'éléntﬁ] %@s@%ﬁﬁ e AbMollfed tirb&H,

for exanpl a an
"1 ntegral schaum;t:mf beovereatdd dirpctly aftsrvardsgvith ong @Wml\ﬁ W@Uﬂ%ﬂo%waﬁﬁesﬂ

Prepel ka 20 ) Jamr | s c th
Mar (F:) h/ Apri | 19%%&;3%15“ M?éir bOR inBufdh}?gs &H (.ﬂ%ll(lnlpépggfﬁi\de? he g?u?%aflﬁ@ng ©

Cel lul ar PI astln&}ﬂ feNeEh/ Apri | 1973 pages 76 to 84, and in the
Kunst st of f handbuch, Vol une 7, Pol yurethanes, 2nd Edition, 1983, pages

393 24 %05, Rl ah 5g 0SS RuREREh e B 0 ARBIRR e
A plurality of theafotming cauiprsnadﬁantageously prabdudateb|sp thadr the polyprathamedaséds
pref erabl y “Segﬂogﬁ@mg% g&g% OJnyd %ﬁ?@é?fsﬁyoflsoﬁol%ﬁ a(t%)h @M(V

forms one conp orm
one or nore ot heBOrSémonprefml;iwﬁ@ﬂtt@70@dig/ at W)Wa%‘és Or@(ﬁqu@ﬁ’eﬂﬁo (’%

according to t 51990 (6R0 ShofPAbe added separately or in
conbi nati on vvipgsco%ent ? , or with (b) or (c), as well as with (f), if

the latter20s substantiallyfreefromwater (<0.05 % by weight). 35
It has proved [PehirStHar® p Mstﬁ@vcﬁ‘r’ﬂlﬁg@pe@ohmwﬂmamctﬂéﬂy valoabde mpe neateriate tfod;

and to conbi ne co nt s )..to t e

or gani ¢ p SRR ’t°§§ WIBYi%FS 88%135| -‘5}'1%%‘58‘291) tﬁn\ggéthér@gmﬂﬁfgrree%p%? gdsg(?d

pol yi socyanat esngisture, suchoaqmulim't afd\)spring elements, and also single and multi-layer
constructional variants of shoe soles.
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starting conmponents are mxed at a tenperafsite of 15 to 100[err]C,
preferably 25 to 55[err]C, and are introduced into the open or closed
~formng tool u rmal pressure or under el evated pressure. M Xxing
can be effecte QE,‘}. gni cally by neans of a stirrer 5 or agitator screw
or can be effected under high pressure by what is terned the counter-
current inj ect Isopyanatetnontaining ptepohinays ©0bdhe fellpydpacamposionswarn uspdoisthe 10
to 140[err] C  exampléd &V&E B&bW; 20 to 80 [err]C After a nmoulding tine
of 0.5 to 10 mnutes, preferably 1 to 6 m nutes, nouldings are 10

obt ai ned wh ch have general ly hardened sufficiently. These can be denoul ded
directly 0y caPrdgplveragated directly afterwards with one or nore

ot her PUR reaction ma . ) mul ti-layer PUR noul di ngs can often
be obtained sinply by%gﬁzo{?&yrﬁelglﬁ%’i'%l nmoul d cover. 15 The anount of

reaction m xture aceor@b by weightof cavkediimide-wiodiftedidsd'iMPE oduced i nto

the forming tool is_adypghageon voﬁﬁlﬁr@gﬁérﬁ%&ﬁeﬁéﬁ%&a%HNdoé 55

pol yur et hane- based uldi ngs obt a éve an apparent nsity of 150
to 1400 kglGierr] afTharesaltingdNGOepntept was 19.3 80.90 Shore A, preferably 200 to
700 kg/nferr] at 30 to 80 Shore A and also of 900 to 1250 kg/ merr]

at 50 to 80 Shore A._ 20 Pol yuret hane plastics of this type constitute
particularly vauabPERomstdferi ai s for commercial articles which are
usual |y subjected to §ea& %ay weglitrigd' MBI exposed to noi sture, such as

roll er and spring el enept, and i@gl.e and. il £ h-layer
constructional vari én{gg(p({?b%ﬂ’&ghg%fcé&du%& %QJﬁ%’%M%{S?S :
PCT/ EP98/ 01245 - 37.4 % by weight of a polyoxypropylene-oxyethylenetdock copolyether

Exanpl es | socyangiieo jepigkg prepol ynmers of the follow ng

conpositions were used Ih_the
The resulting NCO content was 19.2 %.

3) Prepolymer (A3):
20 - 56.3 % by weight 4,4'-MDI
- 6.2 % by weight of carbodiimide-modified 4,4'-MDI
- 23.6 % by weight of polyethylene-butylene adipate, OH number: 55
- 139 % by weight of a polyoxypropylene-oxyethylene block copolyether
diol, OH number: 28
25 The resulting NCO content was 19.0 %

The following materials were used as polyol components:

4) polyester polyol (B1), a linear polyethylene-butylene adipate, OH No. 55
30 5 polyester polyol (Bz), a linear polyethylene-butylene adipate, OH No. 37
6) polyether polyol (B3),  a linear polyoxypropylene-
oxyethylene block copolyether diol, OH No. 28
7) polyether polyol (Bs),  a polyoxyethylene-oxypropylene |
block copolyether diol
35 started on trimethylolpropane, OH No. 35



exanpl es gi ven hel ow 5 1) Prepol ymer (Alerr]): - 56.5

%'by wei ght 4, o édA1s575 - 6.5 %by weight of carbodi PETEPISHGHT i ed
4, 4" - MDI - 37.0 % by wei ght of 1pel yet hyl ene-butyl ene adi pat e,
OH No. 55 10 The resulting NCO content was 19.3 % 2)

Prepol yner (A2): - 56.6 % by weight 4,4 -Mi - 6.0
% by weight of carbodiim de-nodified 4,4'-MJ 15 - 37.4 % by

wei ght of a poExample bpy| ene- oxyet hyl ene bl ock copol yet her

di ol , OH nunber: 28 The resulting NCO content was 19.2 %

3) Prepol yner (Alerr]): 20 - 56.3 % by weight 4,4 -Mi

wei gnt of pol y SRR BT EA B C K bbnsigingof 259,77,

by wei ght of a pol yoxypropyl ene-oxyet hyl ene bl ock copol yet her
di ol , OH nunber: 28922 % by weight pblyel (Bx3,ul ti ng NCO content was 19.0 %

The foll ow terial ) | : .
pol yeste?\l\ﬁp(r;lgy(rylsl ((arBI[ 3rfY%fyrge@ﬁ?‘?@%?%@@fﬁ%ﬁv%?%%%%@adi g;te, OH No.

55 30 5) pol yest g5 %oéég/‘%igﬁﬁl[’@_w ediol #adl 1 near pol yet hyl ene-butyl ene
po

adi pate, OH No. 37 yet her polyol (B[err]), a |linear

pol yoxypr opg! ene- 1.8 % by weight diazabicyclooctane. oxyet hyl ene bl ock
copol yether diol, OH No. 28 7) pol yet her polyol (B[err]), a
pol yoxyet hyl ene- oxypr opyl ene ' bl ock
copol yet her diol 35 started on

tri met hyl ol pr ogfgfempersditeddf th¥Tmaterials were eaé®438C, 4h8 fe mixture ratio of component
PCT/ EP98/ 01245 ) ) -3_4- ) )
(C)) to (A)) was 100:47.0 parts by weight. Using a low-pressure processing machine,
15 e.g a PSA 95 machine manufactured by Klsckner Ferromatik Desma GmbH, solid
PUR mouldings were obtained, which had reacted completely within 3 minutes and
which had a density of 1200 kg/m’ and a hardness of 68 Shore A.

In order to investigate the resistance to ageing by moisture, a tensile test according to

20 DIN 53 504 in general was performed both before and after ageing under humid
conditions according to DIN 53 508 in general, i.e. for 7 days at 70°C and 95 %
relative atmospheric humidity. The tensile strength decreased from 21.0 MPa to 3.0
MPa.

25 [Example2

Prepolymer (A;) was processed analogously to example 1 with a mixture (Cy),
consisting of

30 86.2 % by weight polyol (B1),
1.5 % by weight Stabaxol I (Rheinchemie),
5.5 % by weight 1,4-butanediol,
5.0 % by weight y-butyrolactone
1.8 % by weight diazabicyclooctane.
35

The mixture ratio of component (C;) to (A;) was 100:46.5. The mechanical test
specimen only exhibited a decrease in tensile strength from 20.5 MPa to 12.8 MPa.



Exanple 1 5 ,‘Prebol ymer (Alerr]) was processed with a mxture (Cferr]),

consi sting of wo 98/41575 91.2 % by wei ght polyol (B[err]), PCI/EP98/01245
1.5 % by wei ght Stabaxol | (manufactured by5Rhei nchem e), 5.5
% by wei ght 1, 4-butanedi ol and 10 1.8 % by wei ght

di azabi cycl ooct ane. The tenperatures of the materials were each
45[err]C, and the m xture ratio of conponent (Cerr]) to (Alerr]) was

100: 47. 0 part sExgmplé 3ht . Using a | ow pressure processing machine, 15 e.g.
a PSA 95 machi ne manufactured by Kl[err]ckner Ferromati k Desma GrbH, solid

PUR noul di ngs Pﬁ?@ Iy RADEHas 1B éé:-,Ebdhﬁﬁh 6t ﬁﬂa@:@ )eﬁﬁhxéanpw NatSh miuees
and whi ch d’a densM& 200 kg& 5‘%@4{ rdn ss of 6 fh&re
A. 1% oFaierofi 190 narts i) e ‘EP@Sr (’age{ng gﬂ‘bs R
tensile test acdheﬂdstfmgﬂpofzaesolial RUR3fel Gonh 12.9aviR4 @l 1.8MPgoer f or med bot h
before and after agei ng under hum d conditions according to DIN 53
508 in general, i.e. for 7 days at 70[err]C and 95 % relative

at nospheri ¢ hulixdimple 4 The tensile strength decreased from21.0 MPa to 3.0
MPa. 25 Exanpl e 2 Prepol yner (Alerr]) was processed anal ogously
to exanple 1 with a mxture (C2), consistin 86.2 %

of 30
by wei ght bl yBrepobmar(f)) was processed with polyollmsit%e%@m?@ [exampleZagict mixture
(Rnei nchem e), ratio of 100 parts (C ) 1024850 parky(AYRi Ahér aheﬂg%’h@@@ﬁbl@ko example 1, the

i azabi Syer oomtenslt ient | 6L 359Gk opty 1 g 1. SMRAREAMEE (G orr]) to

(Alerr]) was 100: 46 5. The nechani cal test speci nen only exhibited a
decrease in te&s ilésgrength from20.5 MPa to 12. 8 MPa.

15 _
Prepolymer (A;) was processed with a mixture (C3), consisting of
81.0 % by weight polyol (B3),
12.1 % by weight polyol (Bs),
20 1.2 % by weight Stabaxol I,

4.3 % by weight ethanediol,
1.4 % by weight diazabicyclooctane.

The temperatures of the materials were 40°C for component (A;), and 30°C for
25  component (C3). The mixture ratio of component (Cs3) to (A1) was 100:41 parts by

- weight.

The tensile strength of the resulting solid PUR was 12.4 MPa, and after ageing
analogously to example 1 was 3.2 MPa.
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Exampl e 3 Prepolyner (Alerr]) was précessed with polyol mxture
(err]) fromexanple 1 at a m xture 5 ratio of 100 parts ((err]) to

48. 4 parts (A[Eﬂdl%legﬁxfter agei ng anal ogously to exanple 1, the
tensile streng 0 e solid PUR fell from12.7 MPa to 1.8 Mra.

Exanpl e 4 10 Pr epol xmar (Al err]). was, processed with_polyol n xtur
(Clerr]) fromBg r §Agk Was Rreeessed, analogoyshy Q) examplso Sy Miths a (MyXLrE] §eC4Bo
48.0 parts (Alsnsibting #f t er agei ng anal ogously to exanple 1, the

tensile strgength of the solid PUR only fell from11.8 MPa to 6.8 Mra.
Exanple 5 15 Prepol yner (Alerr]) was processed with a m xture
(Cerr]), consisting.5~% by weight polyol 83),0 % by wei ght polyol (B[err]),

12.1 % by wei ght polyol (B[er . 20 1.2 % by wei ght Stabaxol 1,

4.3 % by weight et hgz(‘ﬁ’g}’g"e‘ 12’013’021 (Ba), 1. 4 9% by wei ght di azabi cycl ooct ane.

The tenperatures of tllie%r%tv@er-' Is$anaes1g, 40l err] C for component (Alerr]), and
i t (%?er rb??q’l'

30[err]C for 25 conpone he m xture ratio of conponent
(Cerr]) to (Al err])48eds bynight ethanddiolby wei ght . The tensile
strength of the resulti n% solid PUR was 12.4 MPa, and after ageing

anal ogous!} to exanplé % ight diagahicyclooctane
5.5 % by weight y-butyrolactone.

The mixture ratio of (Cy4) to (A;) was 100:40 parts by weight. The tensile strength of
the resulting solid PUR was 11.1 MPa, and after ageing analogously to example 1 was
15 6.1 MPa.

Example 7

Prepolymer (A;) was processed with a mixture (Cs), consisting of

20
91.50 % by weight polyol (B,),
1.30 % by weight Stabaxol I,
5.75 % by weight 1,4-butanediol,
0.35 % by weight ethanediol,
25 1.10 % by weight diazabicyclooctane.

The temperatures of the materials were 30°C for component (A;), and 55°C for

component (Cs). The mixture ratio of (Cs) to (A3) was 100:43.5. The tensile strength

of the resulting solid PUR was 22.4 MPa, but after ageing analogously to example 1
30 wasonly4.1 MPa.

Example 8

Prepolymer (A3) was processed with a mixture (Cg), consisting of
35
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Exanpl e 6 Prepol yner (Alerr]) was processed, anal ogousl y to exanpl e
5, with a mxture (C4) consisting of 5 75.5 % by wei ght
pol yol (Blerr]), ) I wei ght polyol (Blerr]),

1.2 % by weight St abaxo?Abyweljgﬁtﬂoy/Bll{BZ) .3 % by wei ght et hanedi ol 10
1.4 % by weight di azatﬂ&%cﬁyomglar&abaxoll 5.5 % by wei ght

y- but yrol act one. e m xt g of (Cferr]) to (Alerr]) was

100: 40 parts by wei gl§t759f’ﬁ’é”’t’eé§@tllls"€g ﬁ‘é{%ﬂth of the resulting solid

PUR was 11.1 I\/Pa an f gously to exanple 1 was 15 6.1
MPa. %7%%%"9&% epoP‘ﬁhgr (A3) was processed with a m xture

(CH), consisstl ng of B0 % by weight y-buty@dlabidnéo by wei ght pol yol (Blerr]),
1.30 % by wei ght St abaxol I 5.75 % by wei ght

1, 4- but anedi ol , 1.10 % by weighy dgabieysloastanght et hanedi ol , 25

1.10% by wei ght di azabi cycl ooct ane. The terrperatures of the
materials were 30[err]C for conponent (A3), and 55[err]C for

conponent (O] eFhe| femperasures sof \the materials grere GOSErToy componentr (43), erds S390:fag. 5.
The tensile stdaHdhént C6 Th@fmﬁcﬂﬁe E&Mﬂ(ﬁaﬁtos@h G/aE’ Y189, Fhe ‘Jerﬂ?ﬁ@stréﬁg&h

ft ml 8
gr eﬁél 39@? (gAf1 ¥ ? )%g ﬁhf? gﬂﬁéas Oné%/%@g eva'-\(P souSky()ws@@m%ldf e35
was 11.1 MPa

Example 9
15  Prepolymer (A;) was processed with a mixture (C;), consisting of

89.00 % by weight polyol (B),
8.65 % by weight ethanediol,
0.35 % by weight water,
20 1.20 % by weight Stabaxol I,
; 0.80 % by weight diazabicyclooctane.

The temperatures of the materials were 40°C for component (A;), and 45°C for
component (C7). The mixture ratio of (C7) to (A;) was 100:86 parts by weight. The

25  resulting PUR, which had a free foam density of 310 kg/m®, was processed to form
mouldings of density 550 kg/m>. The tensile strength of this foamed PUR material
was 8.2 MPa; after ageing analogously to example 1 it was 6.1 MPa.
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85.10 % by wei ght polyol (B[err]), -18- 1.30 % by wei ght Stabaxol
1, 5.75 % by wei ght 1, 4-but anedi ol , 0.35 % by
wei ght et hanedj ol 6.40 % by wei ght y-butyrol actone

1.10 % by wei M&bi cycl ooct ane. The tenperatures of the
materials were 30[err] C for conmponent (Alerr]), and 55[err]C for

The.tonci | o striynth GAD' B okl bulodsiaigiib ehalid A SA0 4 MBSnIORCR 0

agei ng anal ogoessigtingpfexanple 1 it was 11.1 MPa. Exanpl e 9

15 Prepolymer (Alerr]) was processed with a mxture (Cerr]), consisting
of o/” WRi lyyol (B[err]), 8.65 %
by wei ght et hanedi 0§4'WA@NGIWMOIS.BQ5 % by wei ght water, 20

1.20 % by wei ght St aBa&$§3k bl weight ethanediol, 0.80 % by wei ght

di azabi cycl ooct ane. The tenperatures of the materials were 40[err]C
for conponent (A[ err PR3 Yaky weight afes f or conponent (Clerr]). The

m xture ratio of (C b s 100:86 parts by weight. The 25
resulti ng PUR whi chﬁ%g(ﬁ?&e@?&ggg&n@%g’ﬁsi ty of 310 kg/nferr], was

processed 9o form 470 %byiwighesbafyrslediend,y 550 kg/nferr]. The tensile
strength of this foaned PUR materi al was 8.2 MPa; after ageing

anal ogously to exanp?-80 %o by wiright diazabigyglooctane. WO 98/ 41575
PCT/ EP98/ 01245 - 18 -

The mixture ratio of component (Cg) to (A;) was 100:87. The resulting PUR, which
had a free foam density of 320 kg/m®, was processed to form mouldings of density
15 550 kg/m’. The tensile strength of this foamed PUR material was 7.9 MPa; after

ageing analogously to example 1 it was 7.1 MPa.



Exanple 10 - . Prepolymer (Alerr]) was processed, analogously to exanple
9, with a m xtwoos4eys, consisting of 5 SECTBRPIR/00345

wei ght polyol (B[err]), 8. 65196 by wei ght et hanedi ol ,

0.35 % by wei ght water, 1.20 % by wei ght Stabaxol 1, 10

4.70 % by wei g@fmﬁisbutyrol act one, 0.80 % by wei ght

di azabi cycl ooctane. The m xture ratio of conponent (Clerr]) to
(A[err]) was 100:87. The resulting PUR, which had a free foam density

of 320 kg/nferr], was processed to form noul din of density 15 550
kg/m[err]. Thel.t enshl prosessefagt progucingi @mlomdadsc%monmeélmaal polpurethage-hased

after agei g aRahIagiRy sy helrGadgibapl € 1 1t was 7.1 Mra. VO
98/ 41575

PCT/ EP98/ 0P245 - 10-
d ai ms 1. a) A @*’g&ﬁ@%ﬁd/ﬁﬂ!ho@iﬂéd %yﬂ:;&ﬂﬁbodyaﬁté’&wﬁlﬁﬂ l d or cellular

DY e o andor moteqr&eors Pigdes wofipdY weuhLhdly Ry fompounds,

one or nore higherc)nol ecﬁamextmsgimtanﬂbiryarqssﬂmdmgagmtspounds c)
chai n ext ensi on an(g/ or cf 9&% 'a@&l&gt?é? alyst reaction
51 o S{Pfa ysts, : .

accel erators or catal yst's an actlve |n redient mxture
conmpri si nd0a carbodi i m cRn aféive ingredient grigture comprising a carbodiimide detivaitvgnand
derivative, as well as 3iactone denvatlfv): aswellt i onal Iy other auxiliary agents
and additives, alr acterised i 21 that conponent a)

and/ or b) contai nsDa hyd‘PRHOPPuibﬁthF&aux 1ary agents and additives, ¢| eavabl e est er

pol yol conponent, and t heardchegisaii ﬂmtoasmﬂ;ioﬂehtea)aﬁd/meo)l&mtams a hydrolytically
i ngredi ent conbi nation

the sel ected |actone of %aozva{) he%E?rrg)a f?gwr!pPé%{‘?re r@gghﬁbﬁ?{}w%g{)ﬁ‘t ﬂ‘)"g@Of

% by wei ghi5, and in a cangredienbéormbisatem €do dt rdantionanixtuze csnltsind comtent of
carbodiimde groups of Op¢ sbiBcrdd actBridVor s 8150.0%% By Skt pldferatly 0% @ 6.0
% by weight, and in a content of the selected derivative containing
carbodiimide groups of 0.2 to 4.0 % by weight, preferably 0.5 to 2.5 %

by weight.

20
2. Polyurethane reaction masses containing polyester groups as semi-rigid solid
or cellular mouldings, produced according to claim 1, characterised in that for
stabilisation in relation to hydrolytic ageing phenomena they contain an active
ingredient combination comprising a compound containing carbodiimide and a

25 lactone derivative.

3. Mouldings produced according to claim 1, characterised in that the carbodiimide
of diisopropylphenyl isocyanate is used, and y-butyrolactone is used as the
lactone, as the active ingredient combination.

30

4, Mouldings produced according to claim 1, characterised in that the

carbodiimide of diisopropylphenyl isocyanate is used, and e-caprolactone is used

as the lactone, as the active ingredient combination.

* c L M S *



by weight. 20 2. Pol yur et hane reacti on nasses containing pol yester
gt oups as semn wo gg/gi589! i d or cellul ar noul di ngs pCErErdsIorRds
acctording to claim1, characterised in thapofor stabilisation
inrelation to hydrol ytic agei ng phenonmena they contain an active

T o A ki ?ﬁﬂ‘%%ﬁhaccﬁifﬁ. g

to claim1, charact a{araﬁ‘(ﬂslsmtbhamkym car bodi i m de

di i sopropyl phenyl isocyanate is used, and [err]-butyrolactone is used as

t he | actone, as the active ingredi ent conbination. 4.
Moul di ngs pr odyced &E@&]t

car bodi i m de oﬁ d||g%%%%%?fgﬁgBQ%L|socbéﬁgﬁg&& g§5%%ﬁﬂﬁ%a) edf%hnnsz
[err]-caprofactone it®5dseemmercial articles whichSart bastbraarilp eRposad td Weatheiinigy énd as

i ngredi ent conbi nati on. WD 98/ 4 1575

PCT/ EP98/ 01245 ashoe and shoe sole material also. - 20 - 5.
Moul di ngs produced according to claim 1, characterised in that the density
thereof is 150 to 1400 kg/nferr]. 6. The use of the

pol yur et hane- based noul di ngs according to any one of clains 2 5
to 5 as coomercial articles which are customarily exposed to weat heri ng,
and as a shoe and shoe sole material also.
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