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WD 2007/ 039133 PCT/ EP2006/ 009203 -1 Two- conponent
wpens3noy producing flexible coatings The presamtP2006/009203
invention relates to two-conponent coating systens for

S e T

59159"‘

esters as curlng agents 5 Polyurethane based or

e lpyddéi anRASQMre Q16 QIREMYIher QadtinD Gy st BABrodlidndMWle coatings.
and are used in the art. In general they include a

ThF d:&atalgpmsvi'né C%)Vﬁﬂgt %ol%me}ﬁfpogﬁneés Iwrlta Lﬁllaphanate structures and also

ahRCHANRhA PoBAGhH ¥ steS AFRLAE AEentsREACT | ON Of
pol yi socyanates wth anrnes as an |socyanates reactive

Pépglg{)ﬂﬁgzggasgf ! Odqﬁlﬁl?%rﬁllh tv gﬁgr%}g(i%htycg)ggr?ge ste% 3(8?“71 and are used in

thesdialid yenerfae&ﬁji m‘¢ﬁ1l'dy a Nigid @hblyisvé k@ tEndAE: B b liqUid Pkethnate-reactive
potlifes or Ig times often amount only to severa

AGPUBED R %]\X}S?ﬁyﬁrﬁ‘t“‘és“’“wg%eauae"nt“} YSOpYANGiGi-Eeactive component

p%@i@t:dsﬂ%l;oéroishhl&d bR dreg @&t]lﬂ@s @ﬂﬁlhﬂy%%uﬁk@tanm%«@hdté’s hdWhlver, usually
only wth speci al spra%Jng apparatus Such coati ngs,
I

TSR FApidboR iR eve et |[aRFa PRI Ca kel lipg Bipet Aficagmogyenly to several
sBRhad frEw mite. ¢6r¥s&fu@$t@rp%1y@fea rc@gMEé S¥ahit REd baAGtdp¥liddhot manually

IS to use prepolyners haV|n% content.

brhedighith Frecias eprafingNarDafaiiitc t P@hmatlp&sw@rmr@sserﬁ excellent physical
jeation with amnes it is possible 15 to produce

erxrbIe polyurea coatings. US-A 3 428 610 and US-A 4

463 g dis se t he Prepar tion. of

tfﬁ)gh 7: E?HHIF 85 CQ‘F%& tgerglacsmltbys R Y5S Iﬁ@polvmers having a low NCO
CNG@rtfmatommlse BT KOO )HBEIb Sal Wheb &y REQ FBE dnthirfti8dTvAIB Bmines it is possible
These are Freferably di primary aromatic di am nes,

oA flgkible@alybrea Aedtiapkyl substituent of 2-3 car bon
atons positioned ortho to each am no group, and
LEe&éMBB 12 Qa:ir@dJ S’n&vﬁ 469 1 h@tiilsrydme $}u:b15¢piatatiembfspoﬂ\rmreftlwmt/beyurea elastomers

t
g curmo %%dy?ﬂe tonfillt fp)?P\ ?eésrﬁ\ ng ar(()%tf% HE % ]zmeie %83p‘refr§ébly diprimary

ad:esmt |dbtesnea, o g s &aftaihe prOUiubstgEnSs of ve rttarbbﬁ eenelpastiored ortho to

i.ngs mhrc in Ves, curin e rs based
BB sl e Py A 4 TR NB T e o3 ions orho o the
apioy@bups,atich RO edagipRediathyitdyltishitg (SEEDARal | y hi nder ed
di primary aromati c di am nes. A di sadvant age associ at ed

U@-I\Iﬂ 4%9?55 ﬁé/sgrgbee?gamgrﬁc ts@?ot (1;10%01%5 Entcfregl %stfc ({SEIHQ%aSVWhlgh involves

propensity rds’ severe yél omnng
C@rirtgi Téﬁofpmpot\rete;xrhziisngmtilsreahmeae:thnson abgt (BB and polyether polyols at room
ocyanat es is to uze secondary

e A R A A S B b 3 8 wal Ve the

formation of polyurea coatings by reaction of
Ap Bissayaipaget dseoceatadewsh wiahhsyplomy iiss they tha setrersaticRbnyasypkave iacpropensity

t&é&&!g(£@§%£§§m|OMIVISCOSIty and reduced reactivity

towar ds pol yi s6cyanates and can therefore be used for

preﬁarrng sol vent-free
A further option for retarding the reaction between polyisocyanates and amines is to use secondary

amines. EP-A 403921 and US-A 5126 170 disclose the formation of polyurea coatings by
reaction of polyaspartic esters with polyisocyanates. Polyaspartic esters possess low viscosity and
reduced reactivity towards polyisocyanates and can therefore be used for preparing solvent-free
coating materials having extended potlifes. An additional advantage of polyaspartic esters is that

the products are colourless.
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addi tional advantage of polyaspartic esters is that

the products are colourless. Colourless aliphatic

pol yi socyanate prepol yners based on pol yet her polyols,
however, cure extrenely slowy with polyaspartic

esters, and the coatings often possess a tacky

qumrla&seallnh@th/\/a?@1>'éﬂm@b§t@dtrep@bnterﬁebffﬁégénpoquﬁhﬁem%@m however, cure

O R e B TRen el R %%S%?ﬁgf#asé%fﬁcg
otlifes |l ong enough to enabl e even manual

IEW PeapfoR! gﬁd’r‘ifé?trﬁ“teﬂ iofy thepedonsy GoRIRYOR O&Pmpr@ar faging materials

fgloﬁt)did@g'x% Wk cadtR o) il nfaleBRE haAREy SRkPUIbhE§DugPBEniAY &ven manual
good gbrnance data such as elasticity and hardness.

a]:rplhcgtl%Tr@cﬁenﬁlggngﬁbﬁ/\pre@@ﬁO@Qﬁrﬁleéy:é@cqaﬁp@udﬁc}t e both clear and colourless

250 merg;@sd RRroRhar P& fiich 280IhARPRARANGanpR! Vi SOCYanat es
wi th pol yaspartic esters. The I nvention accordingly

rovi des two- co onent . co sy tens at | eas
TEIET G 100 R) P p YA € CPpr BpEIYeT  MavPiriic allophanae

RBliyeRats GitlopPmspltiaghed via _al I Ophanate gr oups and
B) anino functi onal polyaspartlc esters of the genera

-I\fll\'h% mventk)n agg%an%ly grolelcc"ie% tvxgrcogl r(l:enr?(é)é! 122 ﬁyS CTgbl:gleaStGCOBlanlng
removing the primary am no groups of 15 an valent

/Dol y&rpelEsocRpate APRmerrha ving eply ¢teeilerayps @taﬁlfeér»eﬂrﬁﬁlophanate groups and
organi c radicals which are inert towards isocyanate

I oupminsniledtiohfl@olyegatiic @fe€ 0NGE LéRAS famdian)i s a whol e

nunber of at | east 2. The all ophanates used in

conponent A) are obtainable by reacting 20 Al) one or

nore aliphatic and/or yclqaliphati pol yi socyanat es

Wi th A2) one or noreX % ounds, at | east

one being a pol yet her é é e aq

NCO- f unct i onal polyurethanqﬂprégagi r and then

subsequent |y subjecting-its arethane” groups thus

formed to partial or conplete allophanatization with
addi ti on of A3) polyisocyanates, which can be

di f f erwhchfrom those fromAl), and

X is an n-valent organic radical obtained by removing the primary amino groups of

an n-valent polyamine,

R' and R” are identical or different organic radicals which are inert towards isocyanate

groups under the reaction conditions and
n is a whole number of at least 2.
The allophanates used in component A) are obtainable by reacting
Al)  one or more aliphatic and/or cycloaliphatic polyisocyanates with
A2)  one or more polyhydroxy compounds, at least one being a polyether polyol,

to give an NCO-functional polyurethan.e prepolymer and then subsequently subjecting its urethane

groups thus formed to partial or complete allophanatization with addition of

A3)  polyisocyanates, which can be different from those from Al), and
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-3- A4) catalysts and AS) optionally stabilizers.
Exanpl es of suitable aliphatic and cycl oali phatic

pol yi socyanates Al) are diisocyanates or
triisocyanates such as butane ¢iisocyanate, pentane
di i socyanate, hexane diisocyanate 5 (hexanethyl ene
di i socyanate, HDI), 4-isocyanatonethyl-octane

Af) 8- GrPlydeyhat e (triisocyanat ononane, TIN) or cyclic
systens, such as 4, 4'-nethyl enebi s(cycl ohexyl

A;S ocC w@mtaEQ stabilizers.

5-trinethyl-1-isocyanato-3-isocyanat onet hyl cycl ohe
E&?rqgles( P Q Bgagocé)gﬁ%}{q & ’%\fg}/cgf?l%%lm%la 'mp%) %rwﬁpg%aﬁ% %E?G%I 511.1socyanates or

trluﬂoogaxrumsneunhs aAl putame ABjso¢yhndts mmﬁre:r rcbldodyanallfsehh@xandiisocyanate

anate hexa thyI dii anat e, Dl ), ..
GPaPERIERS| SAUBTSTE l oniht i SBOVARBI AR gl ) 1.8 dsocyanat
(Biideypmbtbhdmetd) N o S@LY aykddnG; Such %0 GyAARIhQlenebis(cyclohexyl isocyanate),
352% g&%@é%ﬁ%@ggg '&&Isozg hg)FT% 3&;9%;)}2:?(0 nggheorone 1sgcyanate [PDI) and

aﬁ@'@/d)ﬁiﬂ@défmﬁfoel3§m{'e|@lylcy&18he&\lar)e @pdpA3) it IS preferred
to use polyisocyanates of the sanme type.

e e WA T
}Hh¢zskmkﬂ@dn@ﬁﬂ@mmhb@akohavﬁg)@ﬁefebab&Mm&ﬁnlaM@@ag@31xmymMo
rrreé}gflct)gcﬂéxglge? iopﬁorergenﬁl ra%/gtgaeté&ﬁ?ﬁ neﬁg]%ﬂﬁ lé%lél?tteso &n gspecuglly preferred
pBEGesaAdit Isyiei ng a pol yether polyol. Suitable
pol yhydroxy conpounds which can be used in A2) are |ow
|3 | l.s hanedi ol , 1,3- and
PRACERSE O S Bl el T PRSI
ycerol . trlnethylolpropane) 20 and tetraols %

ﬁéewﬁlﬁwfiwhrcpwa?t)ﬂds P6Ic9BPHERt P8 YolsshospBlE yiastserall Of the polyhydroxy
c@@+dﬁ%h§knoﬂ@1l BGAE banat ferRal Al SaRNgreRedbyy Bh 0@&@&1‘ OH functionality of
polyols. In A2) it is preferred to use,” as pol yhydroxy
g@é%&@ﬁ@g equalk g9 Ug,,a\yéqayt ong \9b Shea9aEaungs cprﬁ@ne in A2) necessarily being a
o8k Oh&BRLI oned kind that are based on polyether. The
polyether pol yols used in A2) preferably have

%Efr aver age nol ecul ar wei ghts M1 of 300 to 20 000
S@yt POIWVFW}S&?YPP?%ID%‘P high Méﬁ&%mm@@rﬁ wpolgger weight diols (e.g.

10, diRinedid 1 B- MR -Rapdne&yl, an uataﬁ&ﬁ&semﬁ&s (2 g%@QQl trfnethylolpropane)
6000@ﬁ/nol They further possess preferabl ¥ an aver age
S

aoHetrEE (g ?oﬁ&rltiiwhrotpblp@'etw PHYParrelvetisrancly ePalr<@rRoBAts polyols and
pgrly%%etl'rpplpx@gllgefn RQ} Ytolsspr%rr&ch'tcrc‘ u@ ng ﬁfﬁv&@iﬁk&%uﬁds‘ Rxclusively

a conventi onal nmanner by koxyl ati on of "su
sstpgcs of %P@&meégorwﬁﬂxwdblaaéazre@meépymlsetmr usi ng doubl e
nmetal cyani de (DMC) conpounds. 30 Particularly

Totlbblakthe ppBb)eakdiein A0 pyddtsblphaeaiRBBeNkrad noRE@arl Q&R M, of 300
of the aforenentioned kind
to 20 000 g/mol, with particular preference 1000 to 12 000 g/mol, with very particular preference

2000 to 6000 g/mol.

They further possess preferably an average OH functionality of > 1.9, with particular preference

> 1.95.

Polyether polyols of this kind are obtainable in a conventional manner by alkoxylation of suitable

starter molecules with base catalysis or using double metal cyanide (DMC) compounds.

Particularly suitable polyether polyols of component A2) are those of the aforementioned kind

having an unsaturated end group content of less than or equal to 0.02 milliequivalents per gram of
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havi ng an unsaturated end group content of |ess than

or equal to 0.02 mlliequival ents per gram of -4-

polyol (meqg/g), preferably less than or equal to 0.015

meqg/ g, wWth particular preference less than or equa

to 0.01 neqg/g (determ nation nethod: ASTM D2849-69).

Pol yet her polyols of this kind are preparable in
p@bfﬁf@ﬁqrg&w&?ferﬁw st they orhaRe g -85 Bed/ oV idypattighleepreference less than or

FhANhd €01 MR/ CdsteBRinatidh RAKId: YA pDIsblaopise of doubl e
met al cyanide catalysts (DMC catalysis). This is 5

P%@gﬁjrﬁl gﬁg(aj E)g{jilai xa_ le g)’reé%%blggzé?rgf.er:lltg%al%%z%?ére@}géllbc?xylation of suitable
s@rtdr BkculdsXRArpaltR a0 it!s Weto @b@® Skt hini d0d 0G4ts@ DM OEatalysis). This is
the preparation of polyether polyols are sinple )
d5erPeg SOr eggmpley Hérfgadg%?”v{éigg%&a,mp%moé pnd Ifp-4fh§5¢ 302 (p. 5,1. 26 to p.
gphyam nes having at |east two N-H bonds, or any

desired mxtures of such starter nol ecules. Al kylene

xi des particularly sujtable for the al koxyl atjion are
BmRERgT RHE ISR HS i T R POR ] afg,yet%ﬁ PRIHOIE 475 spaple polyols
ol Sl mb 1R c 8t Y D hel 8¥ated) or AnScEpdl yandn el hXkintd £ 1daétwh INH bonds, or any desired
al koxyl ation. Preferred starter nolecules for the _
PEUFACATT G BT FolegdthSlkyFar purdes BRI 1lG (9 thejatkoxylation are
e leht 6b@knd/RYrdphRnOMEIP BB SEn blied irl dhyRalet biCdldedh a mixture for the
si mpl e pol yols such as ethylene glycol, propyl ene 1. 3-
alfoy¥laiionand” but ane-1, 4-di ol , hexane- 1. 6-di ol , neopentyl
gl ycol, 2-ethyl hexane-1, 3-diol, glycerol, 15
Prefemett dirieo hprecoganfer tipantmentiyt bf pdl@dther @abigolalbs @alko®yation, in particular

o] ] r_wei ght,. hydroxyl -cqgntaj ni ng ,este of . such
bgto)tlwy%F{Jécaﬂotc%ss,d?rg,alpb%lgvlufé\é sg@ﬁ(ago é/?lsts Cél ztsy%%ysfene gl)coll,J propylene 1.3-
goxeinpld bited-edioly, hetdnel |@MAdiOID IneBh@EYr ¢MedlgDblethylhexane-1,3-diol, glycerol,

et h ation or i on pr h sinple

I | at duct
R B R hPa AR SR TRl e e o
suhnpdlydls edhaliedhalis ofidst & se kiprdexedpiefidar@pas, atr 100 riflecular weight
egwlggﬂgtggnyogrgsc{paggqelwg (rmeogglggo : S;xgﬁ ﬁgg&g@% F)? grl}yzggi@%gt%res of modified
of e@eddifdd a0dohdiber Ry dr oxy conpounds of conponent A2)
wi th excess anobunts of the polyisocyanates fromAl).
ace in _general . at tenperatures

7 B S8 s D e St o a8 oG SR pyjatermedises i
acenplikied by appri@psfitet golgfydeay abysusdkif@vmp@ent &8 WiltdKkcess amounts
B S IBTE S BRI 207 e 2B el kSRR e om 20
1a0AC) @R ferabBy g 40t1H 116090y hadititeuse fvheicapaldhEyE bOQEN RREmowRR per se from
The %%Io hanati zati on then_takes place thereafter by . _

PPRHEEPoN ’F“Sf"ﬁesuab?sylﬁlrséi’%aﬂ’?ée’ﬁﬁ‘@k?e)?-%-r%%“n et AT fgiary amines,

clgSORIAAR of HREDTyWobdhrOl Yi socyanat es A3), which can
be the sane as or different from those of conponent

gD, AR Lo AR e SR Tt ke prpotyme
catiitding isackdhite y@spOlitcRIPEoentcAR}), ahkh agdoedhd Qe as or different from
stabilization Snangces .. pol yi socyanate is reno

t

ved o
RO EHEPBF Yol TR &Rl ofr SUERTSR IRy sty AR Kprihe joflpphanatization.
Tebiskliyl th@tdfRRA tRracidic additives of component A3) are added for stabilization and excess

polyisocyanate is removed from the product by means, for example, of thin-film distillation or

extraction.

The molar ratio of the OH groups of the compounds of component A2) to the NCO groups of the
polyisocyanates from Al) and A3) is preferably 1:1.5 to 1:20, with particular preference 1:2 to

1:15, with very particular preference 1:2 to 1:10.
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30 extraction. The nolar ratio of the OH groups of the
conpounds of conponent A2) to the NCO groups of the
pol yi socyanates fromAl) and A3) is preferably 1:1.5
to 1:20, with particular prefeyence 1:2 to 1:15, wth
very particular preference 1:2 to 1:10. -5- Zinc(ll)
conPounds are used with preference as catal ysts in
) ¢qyeRounds5eaTe gxsed\M\ tth pﬁaéthgq(:é s élatalvgls e érenihese beinge with particular
p$<9@1@§ceo£mcrS%E;%tdfygét%eiyq{)}% &1@1@' ﬁancﬂgmmggn&red aliphatic carboxylic acids.
unbranched, aliphati¢ carboxylic acids. Preferred
Pz¢fﬁr®(d| 2|1r)0(1é)<§a§12§ agy those hod oh dsdtIhgreniceridyhhelsaprothe liagi.dliphatic C,
; |

tggr c%%?éﬁhgq%{(:ip g\gelry %Z?{}llaéglptrl e d c% g‘lprll‘cié?f (:%%1 8nent A4) are Zinc(Il) bis-
(2otpberdsatof Ziodip bin@rrctodrt), Zarc(aH)ZnsQnéalrdté) obmxt@res thereof.
(2-ethyl hexanoate), Zinc(ll) bis(n-octoate), Zinc(ll)
ﬂ%&(ﬁkﬁﬁiﬂ@ﬁﬁ)lo@&tmg&t W &30 'i(ﬂr@(ﬁ %ﬁcallgh?§ﬁounts from S ppm up to 5% by
al | ophanati zati on catalysts are enplo pically in
veeraG PREsd fop ¢l ISag PRTNIIUE @S B Yhbly. Prv\féregmls gtyars@dJsma 5tt$ 800 ppm of the
chERCL LAR plH AR (888 WNPA oo ©f erence s given to

usi'ng 5 fo ppn1o ggtalyst with particul ar

reference 20 to 200 If desired it is also .
E%g?doﬂt 5 358 PQERPIg9dist ?&é%\eh d9YiAg2 slalitizipg potion.giose dpigig, or after the

e anRizathdl IMBseOma@fteeicidib@ddilifesablcapRanalik zatds O(Q}ectron deficiency
These may be acidic additives such as Lewis acid

coBpERED ol Riersetiertds (Prodmpirotsits pr wmr&uwn%fttb@kméc’ﬂu@ release such

JCRE O RRIten &&ihdS)erOr conpounds of the kind which
rel ease such acids on reaction with water These are,

aniLc or |norai% nic aclds or

B AR G O R P S G B e T gy sch as acid hlides
onMasteds whedGkadiwtifh \Vﬁéreé glve tigd Mﬁreﬁ;ﬂ)ﬂdlﬁ‘i) hEies paRdbm ay be made here in

aci ds. n de here in particul ar of

PRY'GY Brc‘hgl\@ r°8ﬁ%ré‘i ?fy d ﬁ%snﬁ Bract: Blbqsﬁhonﬁﬁéf%rﬁht&i“?od‘ gprifegisophthaloyl
dnanzay| pQ&]b@fetdﬂ;ﬁ}onﬂcS@@@t hahay lacidl GbétRr héle, dichloroacetic acid and 2-
ghtoluenesulphonlc acid, formc acid, acetic acid,

PERIBIBEASE: ¢ aci d and 2- chloroproplonic acid. The
af orenenti oned acid additives can also be used to
Tile abtrémrantiened hneidad dd Diptracratal odtel \@od aadaatipate. the allophanatization catalyst.

PR AN S4B AP og T HiSatic OF GARRE™HEY AP Tgecordence with the

i vaNteot hzﬁ/ﬁho thha\tffﬂg fohdéxamelef @elks théraial Rx@MPhEcoutsB@dethin-film distillation
t erqa | oad in the. course gf thin-filmdistillation

op 1St e NG PIBIH He TSI HE Pb e PHAFSthg st orage of the
products. The acidic additives are generally added in

Tap aado aiditiets ateeﬁstraﬁju#ddbatineamtarrfoont at heastrepffarent fat the noflar ratio of the
ac1|a%c cler%(r:els%{o éi(r:rlou at%émgg at %élges%agaivsi?da%%otunt to ﬁgf\?}‘ésﬁ ?Hef rée\ertheless
pﬁﬁﬁﬁﬂnmﬁﬂhmaxaﬁQMHMHQXﬁﬁﬁﬁnﬂé the acidic additive. 25

Where acidic additives are used at all they are

Wi &nagg%lt%%@ 'ugedaa‘f gﬁﬁlemmreﬁ gw%m i s%gﬂ %Zﬁagog,ryuc acids or

acid es such enzoyl de or isopht
adid Ghlidss sughk as benzoyl chlor1de or isophthaloyl d1chlor1de
Where excess diisocyanate is to be separated off, thin-film distillation is the preferred method and
1s carried out generally at temperatures from 100 to 160°C under a pressure of 0.01 to 3 mbar. The
residual monomer content thereafter is preferably less than 1% by weight, with particular

preference less than 0.5% by weight (diisocyanate).

The process steps overall can be carried out optionally in the presence of inert solvents. By inert

solvents are meant those which do react with the reactants under the prevailing reaction conditions.
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Where excess diisocyanate is to be separated off,
thin-filmdistillation is the preferred nethod and is
carried out generally at tenperatures from 100 to 160C
under a pressure of 0.01 to 3_grbar. The residual
nmononer content thereafter is preferably less than 1%
by weight, with particular 30 preference |ess than
Igtagpiep prapethyhiceieti Pedk st @cthoTysopyt gestae methyisethyl ketone, methyl
19%%[}@']('6toﬁ@ntoﬂ€nec@(@fehgdarwgtlco&lt agl)laYIpthlC %ro@ﬁr@ %%UI‘CS or any
I'nert sol vents. By inert vent s are ant t ose

dﬁhlr@hmd@rﬁ%af:tsuqm @henﬂae%@am@n:mse Urederert the mprogivias hdcpygling to the
A 80 SANMELOBRCoc e fYAMPl es are ethyl acetate,

utyl acetate, oxypropyl acetate, nethyl ethyl
ket one, nethyl isobutyl ketone tol uene, xyl ene
Hiecifdition drthg cgmpeseyts Anvopkamay %WPB&%P%@WW@ ggpgsption of the

FAPOIyntes kErRElnik XEde 88 te0LroapsC th LGNt BophWatifition, in any order. It is
preference, however, theé reactions according to the

repsrEhatepsopreigrred toaadd theip@yather mokyel Aento-the wetiaf ohange & pphdsocyanate of
n ta 1 on Y, .Ce
ST 1S SR B A AR

cont ai ni ng I socyanate groups and durin
13 PO PR RS F’?‘é‘ﬂ”&?ﬁ“ of e Zrgntiop a@rPOIW%OCY@atCﬁ%V@ﬂPH@“@s%U and A3) are

et el £aithie ade oﬁqh@ss@mnﬂeﬁlpﬁﬁnzﬂ)@ha\f@ isMdted @ 40NE 100°C, with stirring
initial charge of qp yi socyanate of conponents Al
VAIEE WBIOPTIBACARGT e eyrqdderar&aanerﬁéa%wqe@maﬁﬁéﬁhezp@dxhwoxy compounds of

LALHMNE 2 thehRd @By iR &6 gch @AM BRNueE uiil8he NCO content has
invention the polyisocyanates of conponents ) and

TRBYcdpels siightyhetegethetbeoactisuli Né@lcentle@a%ftthmolws@w rpRplymer to be
etx c%éd'ﬁ'a&éoﬁjan&h@lﬁgﬁe k}%sQfe&& %o%&ryﬂ'gxt b }JOQIQCEhe %’lobﬁanatlzatlon catalyst

irring where appropriate. After the desire
Mé npsided andahdyaactige svrtpre sdiveidd athé apdll §A5G dniode DoRpountihas reached
09f1s sﬁmomt t}ﬁzkiesﬁ'&? m@orﬁgﬁleﬁo W\\E]ﬂv %E'Jd[il'tl@g'ofaﬁeghc additives as
stirring is continued until the NCO content has
stabdicpredhoreagtipngikigietip gooks] aowasskrbort ¢ieagiefar dhab-fiNCDstillation. There the

! I

R B e A R R B T B0 R g PRELEH o001 10
3pobantdovh @ atekidpt awatma abitem of Etﬁﬂhyst%ﬂlﬁieﬁeﬁl)ﬂwl@s &dd@d %. Following
ok tg ﬂphc{ls%% plslrppos)g%b&JeH?deswecgtgﬁaéggurt%‘ér s?a%maznrd ﬁtolo)cl:
beI ow t he desired NCO content. Foll ow ng the addi tion
Syeh allerdinateadered inveis tye-corgpaapit| doglengssystehe clradt §argspond typically to
P AR 1£8p! ed or passed on directly for thin-film
tdlés%t%ﬂ5 glthl?uonagThere the excess polyisocyanate is
separated off at tenperatures of 100 to 160C under a
pressure of 0.01 to 3 wpar dovm to a residual nopnomer

content of |ess than 1%| pref ly | than 0.5%
Foll owi ng 20 bﬁﬁ/tqln\ﬂ i I jt is
possible if deSited to add f stal|li zer. Such
al | ophanat es, "used i he tvvo conponent €oati ng
systenms cl ai med, respond typically to the {&neral
formula (I1), 3 O
OCN”
in which
Q'and Q* independently of one another are the radical of a lhinear and/or cyclic

aliphatic diisocyanate of the type stated, preferably -(CH,)s-,
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OCN-"Q-N)1,- O_~r Ok Y RZ HNO(Il) z OCN in
which 25 Q@ and QZ i ndependently of one another are
the radical of a |inear and/or cyclic aliphatic

di i socyanate of the type stated, preferably -(CH3)6-,

-7- R3 and R4 independently of one another are

hydrogen or a Cl-C4 alkyl radical, R and R4 belngy . .
lima@i Brably hydrirsigesndemi/obpnaase gt argyhyslipgsn anel Ci €+ BisyIneglical, R® and

ossible in eae I
gf R3 and R4 1 6@ Egﬁ%?r?%éﬁ?&%%ﬁFU%En %dfoﬁ)éqetrhgggggs aﬁ‘c% & logmg possible in
starter nolecuﬁémdﬂwmheLmyﬁébg¢9§®@ﬂmhaﬂRngﬂditobe&ﬁﬁfm
functionality 5 of 2 to 6, and hence z is a nunber
Yrom2 to 6, W'i‘sltﬁ@ra@f@al%f%@&%rtm&gcutehﬁt}klsf%eosﬁatgi' f)ﬁcv@rfgeanﬁmctlonalltv
starter nolecul es need not of course be a who

nunber, and al §b2 0 @8 sffonds preferably to a nunber

of nmononer units sufficient for the nunber-average
znol ecul ar wei ghta ﬂﬁmﬂidﬁéroﬂot yeb heliictoms Mds@hot Me use of different starter
structure 10 is, based % 300 to 20 000 g/nDI1 and

M is 1 or 3. ROIGPRuRAL 8 CoEREiePed YEGIEERtend alse

preferably to the general fornmula (111), 3 3 ORRO
KOCN | ~ O Y Octrr@dpdnd NGy t¢' a QuiNbe of-monBmEr EhitsQuHicient for the

O (1l1r) OCN On%t')\ér-(;verage molecular weight of the polyether on which the structure
' is based to be 300 to 20 000 g/mol, and

m 15 1 or 3.

Allophanates obtained correspond preferably to the general formula (III),

JOJ\ R3 R3 O
Q 0 o /ﬂ\ Q
. OW 1F %0 ol
4 4
O HN O

W‘ . i
oon® oon”?
in which
Q 1s the radical of a linear and/or cyclic aliphatic diisocyanate of the type
stated, preferably -(CH,)¢-,
R’ and R* independently of one another are hydrogen or a C,-C, alkyl radical, R? and

R’ being preferably hydrogen and/or methyl groups and it being possible in

each repeating unit m for the definition of R’ and R’ to be different,
Y 1s the radical of a difunctional starter molecule of the type stated, and

k corresponds to a number of monomer units sufficient for the number-
average molecular weight of the polyether on which the structure is based

to be 300 to 20 000 g/mol, and

m 1s 1 or 3.
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in which 15 Qis the radical of a linear and/or cyclic
al i phatic diisocyanate of the type stated, preferably
-(CHz)6-, R3 and R4 independently of one another are
hydrogen or a Cl-C4 al kyl radigal, R3 and R4 being
preferably hydrogen and/or methyl groups and it being
)ossible in each repeating unit in for the definition
ce ppolygliddaad 0 meevreRrRecEiene 2uidy prepxlene pdh emlteighydgoturan are

g@ﬁefréi@%écptﬂ%lrep%kaﬁg ﬁfopﬁg?llat%g Hi} tfe RfmbiBE(th%RE (1B, & ﬁg cas@@gm =1 in the

k correspon to a nunber of rronorrer units sufficient
fergrulac KB) sndriBBrat leass enagdichiolf B andR” weiifpertioplat preference hydrogen, and

tructure is based to be 300
1f§k¥§£%8%_opng@§baén§$§)Igrs -8- Since pol yols based

yneri zed ethylene oxi de, propyl ene oxide or
T@etaﬁawwef bied rin apeordagem i the, inyerigntip A PPy baye number-average
nﬂJlécQﬁh@@%ﬁ@sofofoottagofOQG %@epréﬂe}a)alyamo (t!) I$hdd ginfd tah‘devnth particular
case of m= inthe fornulae (II') and Ilf | east
P&ﬁemFSdP%HP4@WER@Obnd R4 is with partlcular preference
hydrogen, and in the case of in = 3 R3 and R4 are
Thydﬂ@g%ﬁmsﬁﬁﬁhﬁa&bkﬁﬁhﬁm&{msnﬂ&&%nhﬂA@@@QﬁﬂﬁMﬁevM&khmsatZPCof

e jnvention i C have nunber-avera
Sh@ fos L 2P i @’Fr{fleﬁ%lr 3%@ 5(% Borrevergy %Pamfprlaéfpe?%ﬁrcgf from 1000 to
73600P4s0w B0y gdri®liarghdervdck IropaAIOb €LH580 mppy. ef erence
1500 to 4000 g/nDI The al | ophanates used in

T%g g%gg??%gfgrvrmmilp gg &{3 :@%\é 85%)'&1%‘9 elitgraé%) 6%%120:11%?81%%5 Q%\ég preferably on an
np/iabﬁepcajzﬂn}inff)&ﬂbcted fBn ﬂﬁ&r@lﬁaﬁmaEtdrOvdftelthyﬂbaédiinﬁiué,alr,2—d1'aminopr0pane,
r n to S i.th ve :
e BT e o B ERD P ot 1000 T, S8 SR - andlor 244111
r’@ﬂﬁ?l}p 6diamindhexans| a l(lll)drdhfmddﬁ@ecp)rﬁﬂ yasg pBﬂltninﬁlo@(SJe@{nS Ofl-amino-3,3,5-
gnent. refer

mm yy I%I a%nogéelt}gictyéla efxlara) %ndg)(ol?dreé%ﬁ/g oéquf ﬂ&drafnme 2,4°- and/or 4,4°-

dahhyideﬂﬂdrheam&mnel 3% dlllrﬁﬁ”ﬂh;l‘[!@ﬂl‘ﬂﬁalmﬁ)drcvclohexylmethane 2,4,4¢-triamino-5-
ohexane, i am

me&‘ry]o-drca'f: s angﬁ% pcgv dhe&_po HYPEY W 21’1 &12%1?1%1 da:ll?rglttgc%ed primary amino
gfRbN Y vide eﬁmﬂlbai hReRexdneularkyeidit M, 248 B GLOKEsaNeE,

1, 12- di at ni nododecane, | -anino- 3,3, 5 15
V\t’ [}br%iiec%%ﬁygfe%rgcn e 0rc2 )g?,ﬁcbﬁgehexapfd am’incci)}nr(l)trz_me4 , .dlammohexane 2,2.4-
antl/@m 2npdtironectydh @xdidniedHeasre, Bardino-3,3,5-trimethyl-5-aminomethylcyclohexane,

“zdinmethyl -4,4 -djam nqdigycl o ylneth ne,

3, Ol S gl “aﬁ%?gré HERyPHEY e impne.
polyether polyanrnes W th allphatlcally attached

Ipreppealr of tanagioals §r amlr& théyghyisaginart mwutxénscay@p@geoups under the reaction

pa#ttﬁ)ﬁgh %Py\%‘?g&éf%dé%a% o nogrh%\ge OQ(%%QC bamm%i Zere& nmoff active hydrogen
(QH 4eidic apmpoipdd; ah R ombp @hdmamemmhrem& THer2y Ylerlag Stuttgart) such as OH,

NH or SH.

R' and R® independently of one another are preferably C; to C,o alkyl radicals, with particular

preference methyl or ethyl radicals.
Where X is based on 2,4,4‘-triamino-5-methyldicyclohexylmethane preferably R' = R? = ethyl.
In formula (I) n is preferably a whole number from 2 to 6, with particular preference 2 to 4.

The amino-functional polyaspartic esters B) are prepared conventionally by reacting the

corresponding primary polyamines of the formula
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20 and/or 2,4,4-trinmethyl-1,6-dianii nohexane,

| -am no-3, 3, 5-trinethyl -5-am nonet hyl cycl ohexane,

4,4 -di am nodi cycl ohexyl met hane or

3,3 -dinethyl -4, 4" -di am nodi cyxl ohexyl net hane. In

respect of the radicals R and R- the phrase "inert

towar ds i socyanate groups under the reaction

conditi ons” means that thes&P&llcals do not have

groups contai ning Zerew tinoff-active hydrogen (CH
vathinghldc eofipetnes:s afthe dfeaerplfodngim e Lexi kon, Georg

Thieme Verlag Stuttgart) such as OH, 25 N/Hor SH R

and R2 independently of;: @Bﬁ .anethepogre preferably C,

to Cl10 al kyl radicals, particular preference

met hyl or ethyl radi cals. Were X is based on
52“34’1%PleafrP%ﬁ%]aWdh%dlﬁ%Wﬁ%PS‘PE?ﬂcﬂbahf‘e%éﬁlkﬁﬁ% foate gvefer abl y

R = R2 =ethyl. In formula (1) nis preferably a

Batraples nlirtieblef malic 2ort ambric wittrh apadinetiyl araldpreetiertghaaledte, dibutyl
"gf 4. ggﬁThe am no-functi onal pol yaspartic esters B)

BHPR B PR RO PR TSy by reacting the
correspondi ng primary pol yan nes of the fornmula -9-
Txe pistionnpf the painetfancdiondl palyripertie sttersB)dfont He sgeadestaling materials
: 0 I he . :

t%clgsr,a ﬁ?(}ﬁeg)srggra% 1%%'%%9 ee%%r??gér gks?ljlogl (? %r 1)6??8 QIger sé?r[l %énatgrlals being
e@ohvmzd Hasoroxformnms tsadhl thatrferl @rlc ponnars wirend grogstheness atrleast one, preferably
e)\ac ytoHélocl:e%} e@oblglﬁabongta?urng}e r%ace% iérxsgpcpsu%% grdgsldgrgao se%arate off, by
d(}flllith)e amlnsofrfamnelts leopBlyedl eytaspalﬂteneace@t eng tay pfac©m bulk or in the
PUPERE R EREOE CRBEPRLP & PARGE B T ioB SO0 T of s ofsuh
selivaitd i ng materi al s being en‘pl oyed in proportions such

that for each primary am no group there is at |east

1O o RLERRRARLYahO S RIAR!K Yo HRRN A R L 6 ARURbEAAMino groups to
atter t eactloﬁ I's ossngtl e, if desir

frse ﬁ@ﬁmreumﬁs‘mrefbyblydh Dst fol I qat ivoth, pagicalet wrnfgrenwt 1et toall 5l

enpl oyed in excess. The reaction may take place in

TOWroaRY thi Mwb REMmpRERS@BGE QhedYiot ARl iBvaabyY 8R3tiSAiSHEA BSponents are
met hanol , ethanol, propanol or dioxane or mi xtures of
mgERdRVithsRsE 9eates. I n the ttvo- conponent coating systens

of the invention the ratio of free or bl ocked am no
TgE @MQS cbﬁmgl:ﬁatéri’a&mﬁm e pOitd S iLﬁfaﬁHs&)fy&héibinyeerEal]tedhﬁlques such as

\Nlth(%‘) rtic referencel& f%

SHF%E:ardé’pt‘}%e ch{5> R EE PP s ) ‘°tr FPeremO‘e any solvents
preBMENthE @BatinBe tHeRA Qe &ual arBEAR @BRIMihs @F @lse M Kﬁﬂer%ttnﬁeratures of, for
one another, The stated coating materials nay be

x3mnls 4014 P0Gr f aces by the conventional techniques

such as

The stated coating materials can be applied for example to metals, plastics, ceramic, glass and also

natural substances, it being possible for the stated substrates to have been subjected beforehand to

any pretreatment that may be necessary.
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sprayi ng, dipping, flooding, rolling, brushing or

pouring. After flashing off to renove any solvents 20
present, the coatings then cure under ambient

conditions or else at higher tignperatures of, for

exanple, 40 to 200C. The stated coating materials can

be applied for exanple to netals, plastics, ceramc,
E§B§§§§and al so natural substances, it being possible

for the stated substrates to have been subjected

The f WCOhaAtknisOwera nietephbd 3t vk titrhthat dirfyutignine Gas&alY excess with

- 10-. Exanpl es: The NCO contents re determned b
RIS P -iﬁzj Yﬁcpﬂpm"g&ﬂeﬁﬁeﬁalns@e g P iodYRTekiscopcten from Haake at
ohylrochloric acid. The viscosities were determ ned
using a rotation visconeter from Haake at 23C. 5
[}'rjllessHi 1cate€ot‘}"1eréwrlsae:taépﬂe?%m4a6es arealfv \Iyr‘%&r iegtsgge§ Sr gf by
hexan_e 1,6-diisocyanate were first adm xed with 90 ng
aja opgmer di chl ori de and then the m xture was
heated to 100C with stirring. At that point, over the
260017 §0f Rdxak NEOUliScyand@ Ardfilgt ﬁfmlﬁedmt}ﬁ/%rr@@w &?ﬂth@ioylc&ehlorlde and
wer e added whi ch had been prepare nmeans

theny the puriure Yaisheated de ) 0 Gnwih étr”&f‘%dmg%étulﬁemc%‘f?f &t coarse of 3 hours,
197894 ¢ B/ Soly 18 dne W BN veROQRe OMIRN, ha@PeeNYABSEED B means of DMC
theoretical functionality 2). The reaction m xture was

caighgedbrenticy HesmteedErappcontgt T -0 hmepgoneBhtitaht 800 g/mol, OH

néhbd %N afdoRREEN fﬁr@ﬁ&rﬁﬁ% 2)ThEN L AR LEIRES @Esugugse\ﬁ@e%tly heated at 100°C
| owered to 90C and the reaction mxture, follow ng

upleangifdP coment of 2860 hag) besh redched. Fhyn the temperature was lowered to 90°C and
Rl Rb&idat Axkhe Xi%p&@ﬁl%)the X\@Cf’;‘tlonsgf §60qgg léptzhlc%fgr@s ylhexanoate), was
content was 2 60 ng of Tsopht )5

sdirechingt fhd é\‘%@pn@eéhasalfd@@ Afleifa Joheg ek cedthalpekdipidoride had been added,
He Rz At hSQR / |

oS58 SR 20l S LR, REARS, O LSSl 05 s
léQﬂCourI ess product having an NCO content of 5.9% a
viscosity of 2070 nPas (23C) and a residual free HDI

m@n{ae@h cQEr Z010urf3%proRi @ B LiPRCOf coRfe8PSH YIEI 2 Asdity of 2070 mPas
1003. 4 of hexane 1, 6-dii socyanat e were first adm'xed

(34° ?hami@ it reeddiphionREn3f1< &iXhl ori de and then the

m xture was heated to 100C with stirring. At that
PpHmation é\pedpotvhier zour se of 3 hours, 796.3 g of a

pol yt et r anet hyl ene gl ycol wer e added (=

1@3'.1%8%9%’@5 2 I 299

gu lgeg eolr%ré)?)l( hatFRfeﬁen%I agﬁla ed W 1%24)% nggﬁr?)so;pht%_fﬂl dichloride and
tlrehxhwrthwaswsuvbstedqmm(] ¢ wiklesttreos. adtt thQQGCinyndviet tharcodMSOof 3 hours,

V4

?é;%gcr)nat SPol g%acr)nethy?ene glycolr\%:ai(e:hae ed -Ehepolytgnahydrofuran molar weight
2000 g/mol, OH number 56, theoretical functionality 2). The reaction mixture was subsequently

heated at 100°C until an NCO content of 26.0% had been reached. Then the temperature was
lowered to 90°C and the reaction mixture, following the addition of 140 mg of zinc(II) bis(2-
ethylhexanoate), was stirred until the NCO content was 24.2%. After 140 mg of isophthaloyl
dichloride had been added, the excess hexane 1,6-diisocyanate was removed by means of thin-film

distillation at 0.5 mbar and 140°C.

This gave a clear, colourless product having an NCO content of 5.9%, a viscosity of 17 300 mPas

(23°C) and a residual free HDI content of 0.06%.

Preparation of prepolvmer 3
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25 lowered to 90C and the reaction mxture, foll ow ng

the addition of 140 ng of zinc(ll) bis(2-

et hyl hexanoate), was stirred until the NCO content was

24.2% After 140 ng of isophthal.oyl dichloride had

been added, the excess hexane 1, 6-dii socyanate was

renmoved by neans of thin-film distillation at 0.5

ot ohhtranu OC.dimieyanairayere £ire| adawxed colhotimeex sqphalagt dichloride and

tna]vmgqmmrm FARLEDY 08dc @nﬁ% AgVAS &Qm Yt gter% 8Q%se of 3 hours,
3C) and a resid frée HD cont ent

@2669@fPn@bmﬂmvkmnthdpvepomwmbwh@hdebe@7p8p9e©byxnﬂmsofINAC

ﬁ?ggb%si haﬁgo lﬁ'l?% ﬁ?(}z& %%rc%n%rhtr§ﬁ %?ﬂ’éeﬁn]owtr Welfﬂ-‘lt %00 g/mol, OH

rtmeﬂtlelﬁ,ttmmﬂc@% functibnadityi 2 iThe reafiont rhaturepeamqbs@meﬂlytkhaed at 100°C

N e R M AT T e

tbateadtips inixt(zaftloingele ddditisabiIhe df HRQUPSs(Q@tHyBBXanoate), was stirred

FRLBF T APt et 1oy 20 merit it b RPA g ke added, e

eStdds QAN Joydibeateek abs £008Gd BiNikdns N NECAIE QREii8Mon Gk 0.7 mbar and
%ﬁ 0% had been reached. Then the tenperature was
wered to 90C and the reaction mixture, fol |l owi ng
the addition of 20 ng of zinc(Ill)
‘Bisge etchept, heboaﬂ@apm)ipct\mgngmh E\ICéUconwnt off 3.2%ea NGEDsity of 3189 mPas

I sopht hal oyl
(69€%Fnéar$§ﬁ&ge%é%%m%ﬁ Jggkﬁgé excess hexane
1 6- dllsocyanate was rennved by neans of thin-film

glaLs aft regelyager d paiivegxdmpit) 140C. This gave a
clear, oIourIess product havi ng an NCO cont ent of
A. B C 32V gCaTSlekyheOf 6-3il B9y anaSverd 2dke@BGkrahs @&irsUSt 5 hours, with
free HDL gggtent of < 0.03%_ Preparation of prepol vner
HTEolPardti e’ ek BANPTERY IR JOE35D hpd Pesh PrraxEh&y means of DMC
cdaBsidli (b&0Gananea ek Adlpt xedleVver ot h]@qlﬁohhf)ﬁiﬁ wRfghP 2000 g/mol, OH
hours, with 15 stirring, wth 378.4 of
WEPS e BiPrate! Gyl cFherrafieyae ﬁ“ﬁvré L éaat%i/atdﬁar%wlth stirring
wafil MCC@%&EMSMS?((bﬂS@asf fe@@u)ed (EORAL %‘é%a@&%@%m mg of dibutyl
content < 0.01 meq/'qg, nolar weight 2000 g/rmol, OH
phosrbee. Berllyt W@o?@ﬁ%gﬁxawﬁéﬂl@wma@ w2y remh@rietaf mspns of thin-film
didn8athxt o6 eies ghegled at 100C with stirring wuntil an

NCO content of 20.7% was reached. Follow ng the

ddition of 140 of dij butyl hosphate, final

B85 REX a8 Hpﬁi%tsvg}wé“ﬁ%owt%\f/éd%ya et eﬁ 1596 mPas

(Cnadd d i3idud0frel Bbi don@hi @ @§3ep. 5 mbar and 140C. This
gave a clear, colourless product having an NCO content

- 15% a Vviscosit f 1596 nPas (23C) and a
Acnzo g’a atel/ GpatagdBia elnt of < 0.03% Al l ophanate |

(conparative exanpl e)
An allophanate was used which was prepared starting from a primary alcohol and was based on

HDI, and which had an NCO content of 19.7% and a viscosity of 415 mPas (23°C).

Preparation of polvaspartic ester 1

344 g (2 mol) of diethyl maleate were added dropwise at 50°C with stirring to 210 g (2 eq.) of 4,4*-
diaminodicyclohexylmethane. When addition was complete the mixture was stirred at 60°C under
an N, atmosphere for 90 h, with dewatering at 1 mbar during the last two hours. This gave a liquid

product having an equivalent weight of 277 g.
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An al | ophanate was used which was prepared starting
froma primary al cohol and was based on 25 HDI, and
whi ch had an NCO content of 19.7% and a viscosity of
415 nPas (23C). Preparation afjppol vaspartic ester 1
344 g (2 nol) of diethyl naleate were added dropw se
at 50Cwith stirring to 210 g (2 eq.) of 4,4 -
¥ 1 £ Chet hane. ' Al en addition was
conplete the mxture was stirred at 60C under an N2
344 guBspbRoedikny] Bhedic wivke hided @vapivideiangdea@twith sk t6l238 @ eq.) of 3,3'-
t he I gst two hours. Thi a a liquid 30 product. _
HESHG S Bken é{flgwy{ﬂﬂeﬁﬁaﬁ%v“zlfenﬁe}m@v R COMYp I ARG Was stirred
a06000lndas pant b@no@ﬁt&&f fold 96‘3,4\&'gh Gg\mﬁgﬂrﬁg #f nﬁﬂa?tﬂfﬁ’ﬂg the last two hours.
mal eate_were added dropwi se at 50C with stirring to
Tﬁg:ga@e a(lquéchpr))stﬂt hagz’lrg- an equivalent weight of 291 g.
di met hyl - 4, 4" - di am nodi cycl ohexyl net hane. Wen
Padidttidna covisgconpl ete the m xture was stirred at 60C
under an N, atnosphere for 90 h, with dewatering at |

ri 3 D ' aj.qui
M e e
whduotinefunofiorabpdlyaspestiPeseqol ymke? ssfecavedly, 2bsndng an NCO/NH ratio of

1,0 te ] ( rative ex le) were m xed gt roo

oo forhe AT RS b RSN, £ hRiF PR LA E0a op RO Wetor. The
cesp@n®n indprdp@tiesad fecbatingh yre sabsatzed mglabik INCO' NH rati o
of 1.05:1. Corresponding filnms were then applied to a

Tabi2S SERIRE 148 b 08oRpdsni@ifkQfopeklte 10 conposition
and properties of tﬁe coatings are summari zed in Table

1—TFable—t—Exanrples—t+—to66—Conpositions—and—FH-tm
D S, mples 1 213 4 5l 2pg yq’tnal;fi“p dstey || 6
[?0 yapagicestoyl 2. 41 4 | P Yabpartif Ester 2 [ 44
29 0lyaspagy egtey B[ Pr epo| yner ?93 70.0 700.09-0 43.5
PregsIvees 8 [g] - - 75| 079%. p A ophanatfe I [¢] 33.6
33r@obmy N 1:1. 05 1:1| 05 1:[1. 05 1} 17565 (1:78.90F 1: 1. Q5
Patilophasagd [l n 5 h 10 38 min B h 18/ 10 nijn 10 ni @3.6ni|n 33.6
miMH:PefHul um har dness: [ 189@5p| mlW5d] 1:4.08.| L\heb [f1:1/} | 1:1.05
Affoglife 7d 32" 40" 49" 56) 24mch | AhdO | 38 min | 6h 18 | 10 min | 10 min
min min
Pendulum hardness: (150 pm n.d. n.d.
wet film)
After 7d 32¢ 40 49+ 56 n.d. n.d.
Shore hardness D: DIN 53505 n.d. n.d.
After 7d 27 18 16 13 n.d. n.d.
Tensile strength ISO EN 527: n.d. n.d.
Breaking stress: (MPa) 24 1.6 1.1 1.0 n.d. n.d.
std. dev. 0.3 0.01 0.1 0.06 n.d. n.d.
Nominal breaking extension: (%) 51.8 65.1 45.6 57.6 n.d. n.d.
std. dev. 11.5 5.5 4.7 4.8 n.d. n.d.
Tear propagation tests DIN n.d. n.d.
53515:
(N/mm) 33 23 1.9 1.5 n.d. n.d.
std. dev. 0.3 0.4 0.4 0.2 n.d. n.d.

n.d. not determined; potlife is the time within which the compositions can still be processed to a

film

The prepolymers 1 and 2 containing allophanate groups are based on building blocks which are in

principle the same. On the basis of their high compatibility, high functionality and good
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Shore hardness D. DIN 53505 n.d. n.d. After 7d 27 18

16 13 n.d. n.d. Tensile strength | SO EN 527: n.d.

n.d. Breaking stress: (MPa) 2.4 1.6 1.1 1.0 n.d. n.d.

std. dev. 0.3 0.01 0.1 0.06 n.gd.- n.d. Nom na

breaki ng extension: (% 51 8 65.1 45.6 57.6 n.d. n.d.

std, dev. 11.5 5.5 4.7 8 n.d. n.d. Tear propagation
QCé@tlgln@pm)pﬁmes fikmg were 5?9'3![‘5‘1 wéqqh mwgz@ wergngn-gcky, fexible, tough and
chad. n.d. std. dev. 0.3 0.4 0.4 0.2 n.d. n.d. n.d.

not determ ned; potlife is the tinme within which the

s C till rocessed to a_ film The
GRERBPYiRaPe: o BRatsr bBHear B NG Y GBHePALE (PO URSTehere so rice
@ g s Afipdadible & dbgerin@ kP midhafibal dFdpeitids. 15 principle
the same. On the basis of their high conmpatibility,

Ch ghmsunctlonallty and good 13 flexibilizing

-pro%eﬁﬁles films were obtained which within 24 h were
non-tacky, flexible, tough and clear. Wth

Tk IpsppRbmatsel. 13 ansh4 {(¢rannetabise ctpmmdE) e imvepdved soqpe igmperature with the
aﬁl"fm)l ﬂnctlmﬁl p{)'glgspglltlc eloptoﬁée #gnW@OE@{ Bﬁb %F i §5:1 téb[?ctr tﬂe mixing, the
was | npossibl’'e to determ ne any mechanical propert
CEaCWmmvgltlpe%WsreTﬁ@llprteproinwﬁh@ 1 mng thagld The (@Ummmcalt ar\dethe curing
bERRIRL ?&mé"ﬁ&% F%s’ﬁ%ﬂ]a%edﬁf?? jkgnperature wth the

am no-function ol yaspar |c ester 1, observing an

NCONH ratio of 1.05:1. After the mxing, the clear
Tebspostmpind ere finally cast into filnms 3 nmthick.

The conposition and the curing behaviour of the filns

are sumar igkaehpled Table 2. 10 Tapler 2:| Exanpl ey 7 jto 9
Exanpl es 7P%1y95paRxQ|e¥t@§p tic estprigh[p]738. B 924 19. 2
Prepol ymer plepy g,}ne@ repol yneragx [p] - 36.8
Prepol yner pleph@nefd - 36.8
Prepolymer 4 [g] 452
NH:NCO 1:1.05 | 1:1.05 | 1:1.05
Potlife [min] - 35 60 150

Curing (after 24 h) | yes yes no

Whereas the prepolymers 1 and 3 containing allophanate groups gave clear, flexible and tack-free
films after 24 h, the prepolymer 4 (without allophanate groups) did not exhibit complete curing
(same NCO content as prepolymer 3). '
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NH: NCO 1:1.05 1:1.05 1:1.05 Potlife [mn] 35 60 150
Wordongoiabser 24 h) yes yes no Wiereas the prepaymEP®06/009203
1 and 3 containing all ophanat.g4groups gave cl ear,
flexible and tack-free filnms after 24 h, the
Srgpolyner 4 (wthout allophanate groups) did not
it conplete curing (sanme NCO content as
prepol yner 3). WD 2007/039133 PCT/ EP2006/ 009203 - 14-
1]l ai rBvaltcompanent coapingeRteme adtdsnepnyyisihgns at | east
conprising A) a polyisocyanate prepol ymer having
pol yet\her g ' -
5 B i e R ey B P i e JOUEEL Groul PRe A atlophanat
general farowbend |) H X NGOOORHI 2 CCOOR H2
(1) in which Xis an n-valent organic radical
obt aig)ed RihidcefRMHoRA phlEspRttic BBEN oAMRE BSherffRMBE (9f an
n-val ent pol yam ne, fO R and R2 are identical or
different organic radicals which are inert towards
i socyanat e groups under[ thgyreaction conditions and n
is a whol e nunber ofx NeaS+CGDOR |(Two- conponent
coating systens accordijnld tb d ainel, characterized in
.that the all ophanates |use T@Q\?Pare prepared by
reacting 15 Al) one or re'aliphat#e and/ or
cycl oal i phati c pol yi socyanates with A2) Bne or nore
pol yhydr oxy conpounds, at |east one ‘being a polyether
pol yol , tanghygk an NCO- functional pol yurethane
prepol yner and then subsequently subjecting its
urethane of oupss hHSafeR SBshid PadRAT bt&hedby IRt Be primary amino

al | ophanati zati on wi th addition of
groups of an n-valent polyamine,

R'and R’ are identical or different organic radicals which are inert towards

isocyanate groups under the reaction conditions and
n 1s 2 whole number of at least 2.

2. Two-component coating systems according to Claim 1, characterized in that the

allophanates used in A) are prepared by reacting
Al)  one or more .aliphatic and/or cycloaliphatic polyisocyanates with
A2)  one or more polyhydroxy compounds, at least one being a polyether polyol,

to give an NCO-functional polyurethane prepolymer and then subsequently subjecting its

urethane groups thus formed to partial or complete allophanatization with addition of
A3)  polyisocyanates, which can be different from those from A1), and
A4)  catalysts and

AS)  optionally stabilizers. .

3. Two-component coating systems according to Claim 2, characterized in that the

allophanates used in A) are prepared using, in components Al) and A3), hexane

diisocyanatée (hexamethylene diisocyanate, HDI), 4,4'-methylenebis(cyclohekyl isocyanate)
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A3) polyisocyanates, which can be different fromthose
fromA), and 20 A4) catalysts and A5) optionally
stabilizers. 3. Two-conponent coating systens

according to Caim2, charactggized in that -the

al | ophanates used in A) are prepared using, in

conponents Al) and A3), hexane diisocyanate

( hex éﬁ‘ﬁ(t’lhyl ehed dmngtbyglylaﬁw@qat%;s))gyanatomethylcyclohexane (isophorone
4,4' 4 L, engby i socyanate) -15- and/or
3,5,5g$%?%%?h§?ﬁﬁ#?%%%§ né%%is-isocyanatonethylcyclohe
xaneT(isophorone di i socyanate, | PD) as , .

4pol yilOEPTRIAIEE CORNSTRGIES nifSAENE EOSTIIRG 8y st efbaracterized in  that
ac cohdlyRBcylafatéd AR sEmOfypSare GRANARY PAddzed. i n t hat

pol yi socyanates of the sane type are used in A) and

ey FR PR SR Sl B P RV SR PERSHANP: ot i
zi nc (Hat 2inqOyponpaedisdsareustEBtans s &rahd/Slophahizatidiein A4). '
al | ophanatization in A4). 6. Two-conponent coating
syst i ' ' har rized in that. :

6.Zi nc??}?))c%&ggr{ﬁg{o E%aé%gusgétgrhg}agc%(ﬁrﬁé (t(?l(i’_;ISm SZ, c%araaerlzeg m that zinc(Il)
bi s ( 2erepduydshesed roate}(ll) s ¢thyheoneta), sot(@abain-octoate), zinc(Il) bis-
Zi nc&;téa)ratﬁlo? i%&r@et%ér%})f?) or mxtures thereof. 10 7.

Two- conpo ent coa i Ng systens according to any one of
Clainms 2 to 6, characterized in that polyether

~ Tpol ydMe-camponggleepabng pSSMy @psprding mwoany onp e elapad 2/t9l & characterized in

havi g BUTRRE (RUBIBGE usARKAGIN AT inehIes Mivoff hat .
6000 g/ RD , ér?%}g\e?esr agléseCH funceﬁglna )l’tysgeo%;)%f}ia. Q‘g%“mer average
and aoledelgr eaghys MuntA00rtateld #md, gr oupge OH fusg®ndlitact > 1.95 and a
O o5l S22 PACTEAL Bt B9SRGB i secortamce i
accorGiIngD28#9ay one of Clains 2 to 7, characterized

in that the nolar ratio of the OH groups of the

8COMPPUBASmPdneROMR M hcdoRit B ized i
pol yi socyrgga?tees ffr;)lol?grenWSAlte a%d A iés}}g?:n%g{ g}égﬁsl%fo %Qﬁarmmmd =

Two- 88hS8mer relisaef they 08y eroervef skecemporegis o6 cempenereAfto the NCO-
O ai gups ditndhorfligsdbehid ad) L Adhat o R a1 | zers used

in A5) are organic or inorgahic acids, acid halides or
esters. 20 10. Coatings obtainable from two-conponent o
toat TG SYPRIEAE AR EICHE 269U/ OGNy SRR olbf laingy 2ajorfs characterized in

tCl 0 chaill%abilﬁléka&fsédah 83) &R atAtic W hbreaRahdifgsci@faREIIRGelO
alm .

10. Coatings obtainable from two-component coating systems according to any of one of

Claims 1to 9.

11. Substrates coated with coatings according to Claim 10.



