.The present indvyention relates to a |iquid, beamcurable coating
conposition for coating glass surfaces, conprising A 56 to 89% by
weijght, based on the coating 5 conposition, of at |east one

et hyl eni cal | y unsaturated pol yuret hane which optionally contains urea
groups, B) 10 to 30% by weightT lbased on the coating conposition,
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15 100% by weight.

The present invention furthermore relates to a
process for coating glass surfaces, in particular
optical glass fibres, using these beam-curable coating
compositions.

20 Optical glass fibres have acquired a constantly
increasing importance as optical waveguide fibres in
the field of communications. For this intended use, it
is absolutely essential to protect the glass surface
from moisture and wear phenomena. The glass fibres are

25  therefore provided with a protective coat of varnish
directly after their production.

It is thus known, for example from
EP-B-114,982, first to provide glass fibres with a
buffer coat (primer) which is elastic but not very hard

30 and not very tough, and then to apply a beam-curable
top coating which has a high hardness and toughness.
The two-coat system should guarantee good protection of
the glass fibres under mechanical stress, even at low
temperatures. Beam-curable coating compositions based

35 on a polyurethane containing diethylenic end groups, a
diethylenically saturated ester of a diglycidyl ether
of a bisphenol, and a monoethylenically unsaturated
monomer, the glass <transition temperature of the



-2- honopol ymer prepared fromthis nononer being above [err], are enployed
as the top-coat in EP-B-114,982. However, such glass fibre coatings have
t &y consi der abl e di sadvantage of only poor adhesion to the 5 glass surface.
Thi's adhesion is worsened still further under exposure to noisture in
particul ar, and under certain circunstdhces even to the extent that
conplete | oss of adhesion to the glass surface occurs. The problem of poor
adhesi on of goating conpositions.to.the . _surface of.qglass i own.
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are known from EP-A-149,741. Those polyalkoxysilanes
which carry an organic substituent which carries a

single active amino- or mercapto-hydrogen atom which
20 can react with the ethylenically unsaturated bonds in a

Michael addition - are suitable. <y-Mercaptopropyl-

trimethoxysilane is mentioned as an example of suitable

silanes. According to the doctrine of EP-A-149,741, it

is possible to improve adhesion even under exposure to
e 25 moisture only by using such silanes. _

Liquid, beam-curable glass fibre coating agents
which comprise a diethylenically unsaturated poly-
urethane resin as the binder and ethylenically
unsaturated monomers as reactive diluents furthermore

30 are known from DE-A 38 40 644. To improve the adhesion
even under exposure to moisture, these glass fibre
coating agents comprise 0.05 to 6% by weight of N-
p~-aminoethyl-y-aminopropyltrimethoxysilane, y-aminopro-
pyltrimethoxysilane, N-methyl-y-aminopropyltrimeth-oxy-

35 silane or triamino-modified propyltrimethoxysilane.
However, these glass fibre coating agents are still in
need of improvement in <respect of production
reliability.



-3- Solutions based on polycondensates having N- containing heterocyclic
ring systems which conprise azidosil anes as adhesi on promoters furthernore
are-known fromthe not yet published German Patent 5 Application P

4107664. 8. However, the addition of azidosilanes to beam curabl e coating
conposi tions based on ethylenicall'y ungatwurated pol yurethanes is not
described. Finally, it is known fromthe not yet published 10 Ger man
Patent Application P 4113655.1 | acuna] a m xture of azidosilanes and -
am noal koxysi | anes a§°&ﬂta9n93|hﬁ3$§£ oPbt @olrcordensakegadayvingsNrat es and
pol yCO“de“S%Sﬁchiﬂgcoﬂéﬁé% 186 1 Yol algysticns  WREEHOCYEpEIERNY
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with the corre ding fre uce vesti gated 25
directly aff@PcribBefng. Furthernore, it should be possible to prepare

\tAE_e ﬁoati ng conposi tFQﬁ&lm&Ej his hbﬁhnwlgdiﬁﬁofhéeﬁbﬁbyéttyubfhehehj ect on
icht i nyention s ed i s achieved, _surpr ui
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optional |y contai ns urea, grou ase
on the  codbPRECEBABDERERRn WRtch, AoPEALNuna 28 hJFERFEUFR) LAREFR! ot od
heterocyclic ring systems having N atoms. The addition
15 of these adhesion promoters to beam-curable coating
compositions based on ethylenically unsaturated

polyurethanes in turn is not described.
The present invention was therefore based on
the object of providing beam-curable coating
20 compositions for coating glass surfaces, in particular
optical glass fibres, in which the resulting coating
shows no loss, or only a slight loss, in adhesion after
exposure to moisture, in comparison with the
corresponding freshly produced coating investigated
St 25 directly after curing. Furthermore, it should be
possible to prepare the coating compositions with a
high production reliability.
The object on which the invention is based is
achieved, surprisingly, by a liquid, beam-curable
30 coating composition for coating glass surfaces, which
comprises
A) 56 to 89% by weight, based on the coating
composition, of at least one ethylenically unsaturated
polyurethane which optionally contains urea groups,
35 B) 10 to 30% by weight, based on the coating
composition, of at least one ethylenically unsaturated
. ‘monomer,



nonomner, -4- O 0.5 to 8% by weight, based on the coating
conposition, of at |east one photoinitiator and D) 0.05 to 6% by

wei ght, based on the coating conposition, of a silane, 5 the sum of
conponents (A) to (D) in each case being 100% by wei ght. The coating
conposition is characterized in that +hé conponent (D) enployed is [err])
at | east one azidosilane of the general fornmula (1) 10 [err]

(1)
wherein [err], represents a rr]-al kyl a phenyl, benzyl or_tql. group,
[err] represents é)'?’er r*]q alé<€l %\Y [¥¥F?R{I‘5 agﬁﬁﬁ al E{}I ﬁ‘ea ﬁ?@%#y r
benzyl group composi triepr,exeftet ddamt Jorse pHahvdngitdakorwaineh can be
I nterrupted an en at or, u"RHe@{ to r o] f’ﬂfdei n
[err] denot e?sa h)p(c)[rqger%oor%;? mahpﬁyl, l'ht;i/l (r)Bra%[)%dZntl%%[), lbg’na n
represents Ocompesitiamd of) a sfidane, appropriate at | east one

ani roal k%ysieg;eapfsm b#e donhpdhénts ! )(]A[)erﬁd (D?((h‘.h) dach W“hseeiveity

represents a -al kyl ene "or a [err]| cycl oal kyl ene or -aryl ene group,
whi ch can addi®% F%Pl&hts'ubstitut ed by one or two [err]-al kyl groups, and

%err% andI R7I [ nldepen@mjg m&fﬁl@ge l@_agbb_eﬁ_tﬁ.egr esgggq}fa_iﬁwxlfdlrf%éal Jgf a g
err]-cycl oa rLoup i ch can.likew se additionally be substitute
by one or t\/\&% gﬁhealq&"fp%’(fps{b)arﬁinﬁmq%y BP0, 1 or 2. In view of the
| ar ge nunber dyf) atgdeast ioen axidorilime dfche generadhdimmular(dpt er s,
it was U pri sing and unf or eseeabl e t hat , by usi ng 35
azi dosi I"anes, if, appropriaje in conbination wth anm noalkoxysilanes,
the adhesi onl*txf-R%'r@Jchgm(t% s aft@¥) exposure to noisture is inproved
stgnificantly in conparison wth the known coating agents which
. wherein R} represents a C;-C3z-alkyl or a phenyl, benzyl
or toluyl group, R? represents a Cj-Cg~alkyl or Cp-Cy-~
15 alkoxyalkyl or a phenyl or benzyl group, R3 represents
a Cj-Cg-alkylene group, which can be interrupted by an
oxygen atom or sulphur atom or a -(N-R4)-group + wherein
RY denotes a hydrogen or a methyl, ethyl or phenyl

~ group, and n represents 0, 1 or 2, and
20 dy) if appropriate at least one aminoalkoxysilane of
the formula (II)
HoN-R3-8i-ROp(OR7)3-m  (II)
L 25 wherein R® represents a Cj-Cg-alkylene or a Cs-Cg-

cycloalkylene or -arylene group, which can additionally
be substituted by one or two C3~-C3-alkyl groups, and RS
and R’ independently of one another represent a Cj3-Cg-

alkyl or a Cg-Cg-cycloalkyl group, which can likewise

30 additionally be substituted by one or two Cj;-C3-alkyl
groups, and m can be 0, 1 or 2.

In view of the large number of organosilicon
compounds known as adhesion promoters, it was
surprising and unforeseeable that, by using

35 azidosilanes, if appropriate in combination with
aminoalkoxysilanes, the adhesion of the coating agents
after exposure to moisture is improved significantly in
comparison with the known coating agents which



conprise, for exanple, N-[err]-am noethyl--am nopropyl- trinmethoxysilane
as an adhesi on pronoter, whereas when ot her known adhesi on pronoters, such
asy for exanple, [err]-glycidyloxypropyltrimethoxysilane and t he

nono- 5 hydrochl oride  of N p- (N-vi nyl benzyl am no)-ethyl -[err] -

am nopropyl tri net hoxysi |l ane, are used,5 a consi derable deterioration in
adhesi on occurs on exposure to noisture. The coating conposi tion according
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of an ethﬂb&mnxﬂﬂaﬁumnuﬂmnaiedhealamxybccuam(jqne ehpeenrher&osuch t hat

1.) the rat u&%? equi val ents of NCO groups to 25 reactive groups
of the C aln %}henlng agent (hydroxyl, amno or nercaptyl groups) is
bet ween 3:1 and 1: 2Thend geating er agmpogitionnd acoondiaH @ oupbeof t he

hydr oxygl ky|1n€‘r%tx&&%rpfwﬂ1|19 n%hh)sbeakgahuean&ﬁt aaeseaeeaa&o&uw-am ds are
present 30 In a toi ch | éﬁ anmount mnt g ect. to the
._isocyanate groups &fhy, Pélc FWI““PFEBraFﬁ PR YEFSEBPPEEr(B@

I socyanat e amphloyeiddsLrgHe efi ig- Bnifiiing componéiit | afiDbeovbtaiaedi bl e to
prepare theby reaction of a di- or polyisocyanate with a chain-
- lengthening agent from the group comprising diols/

15 polyols and/or diamines/polyamines and/or dithiols/
polythiols and/or alkanolamines, and subsequent
reaction of the residual free isocyanate groups with at
least one hydroxyalkyl acrylate ([sic] of other
ethylenically unsaturated carboxylic acids.

20 The amounts of chain-lengthening agent, di- or
polyisocyanate and hydroxyalkyl ester of an
ethylenically unsaturated carboxylic acid are chosen
here such that
l.) the ratio of the equivalents of NCO groups to

e 25 reactive groups of the chain-lengthening agent
(hydroxyl, amino or mercaptyl groups) is between 3:1
and 1:2, and is preferably 2:1, and |
2.) the OH groups of the hydroxyalkyl esters of the
ethylenically unsaturated carboxylic acids are present

300 in a stoichiometric amount with respect to the
isocyanate groups which are still free in the
prepolymer of isocyanate and chain-lengthening agent.



polyurethanes (A by first reacting sone of the isocyanate groups of
a di- or polyisocyanate with at | east one hydroxyal kyl ester of an
eﬁhylenlcally 5 unsaturated carboxylic acid and then reacting the
rdsi dual isocyanate groups with a chain-lengthening agent. In this case

al so, the anobunts of chain- |engtheni ig-agent, isocyanate and hydroxyal kyl
esters of unsaturated carboxylic acids are chosen such that 10 the ratio

of the equival ents of NCO gro to reactiy r oyps
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__di pheny! rretgi%ﬂﬂ?ﬁ 2 Fhe oehaisr enipg HAER &l | socyanate
“~p- phenyl enearill | $02yamaide, isli prefigrabily 2d|‘1|,s<m¢aridtaa ratpot iofl the
35'5-di i socyanas apbt 4- | | ¢heli ne
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aromat i ¢ syhydsnexyalkynl casterfm lgkanpl e, dianisidine diisocyanates,

di phenyd et her 4, 4" - g4 § sogpanatifieimediladePdi f8aiy| €68 these two
processes are of course also possible. For example,
some of the isocyanate groups of a diisocyanate can
first be reacted with a diol, a further portion of the
isocyanate groups can then be reacted with the

20 hydroxyalkyl ester of an ethylenically unsaturated
carboxylic acid, and thereafter the residual isocyanate
groups can be reacted with a diamine.

These various preparation processes for
polyurethanes are known (compare, for example,

N 25 EP-A-204,161) and therefore require no more detailed
description.

Isocyanates ' which are suitable for the
preparation of the polyurethanes (A) are aromatic,
_ aliphatic and cycloaliphatic di- and polyisocyanates,

30 such as, for example, toluylene 2,4- and 2,6~
diisocyanate and mixtures thereof, diphenylmethane
4,4’-diisocyanate, m-phenylene diisocyanate,
p-phenylene diisocyanate, diphenyl 4,4’-diisocyanate,
naphthalene 1,5-diisocyanate, naphthalene 1,4~

'~ 35 diisocyanate, toluidine 4,4’~-diisocyanate and xylylene
diisocyanate, as well as substituted aromatic systems,
such as, for example, dianisidine diisocyanates,
diphenylether 4,4’-diisocyanates or chlorodiphenylene



-7- diisocyanates,

and aromati c isocyanates of higher functionality, such

as, for exanpl e, 1,3,5- triisocyanat obenzene, 4,4 - |4
*;rllsocyanatotrlphenyl nmet hane [sic], 2,4,6-triisocyanatotoluene and
4,4 - 5 di phenyl di net hyl met hane 2,2',5,5 -tetrai socyanat e;
cycloaliphatlc i socyanates, such as; Tor exanple, cyclopentane
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haV|ng term nal hydroxyl groups. They ‘can be Tinear of
Bok@ehBers are
Toluylene 2,4~ and 2,6-diisocyanate, diphenyl-

methane 4-4‘~diisocyanate [sic], hexamethylene diiso-
cyanate, isophorone diisocyanate and 4,4'—methylene-
bis-(cyclohexyl isocyanate) are preferably employed.
Examples of suitable di- and polyols are, for
example, ethylene glycol, propylene 1,2- and 1,3-
glycol, butanediols, pentanediols, neopentyl glycol,
hexanediols, 2-methylpentane-l1,5-diol, 2~ethylbutane-

- 1,4-diol, dimethylolcyclohexane, glycerol, trimethyl-

olethane, trimethylolpropane and trimethylolbutane,
erythritol, mesoerythritol, arabitol, adonitol,
xylitol, mannitol, sorbitol, dulcitol, hexanetriol and
(poly)-pentaerythritol; and furthermore monoethers,
such as diethylene glycol and dipropylene glycol, as
well as polyethers and the adducts of the polyols
mentioned and alkylene oxides. Examples of alkylene
oxides which are suitable for polyaddition onto these
polyols to form polyethers are ethylene oxide,

‘propylene oxide, butylene oxide and styrene oxide.

These polyaddition products are in general called
polyethers having terminal hydroxyl groups. They can be
linear or branched. Examples of such polyethers are

br anched.



- 8- pol yoxyet hyl ene glycols having a nol ecul ar wei ght of 200 to 4000,

pol yoxypropyl ene glycols having a nolecular weight of 200 to 4000,

. pohyoxytetranethylene gl ycol , pol yoxyhexanet hyl ene gl ycol ,
pol’'yoxynona- 5 nmet hyl ene egcoI pol yoxydecanet hyl ene gl ycol, poly-

oxydodecanet hyl ene gl ycol and n1xturethhereof. O her types of

pol yoxyal kyl ene gl ycol ethers can | i kewi se be used. Suitable

polyether-pol ol s ar | so t h_are obtai reacti ofe such
pol yol s, é’é‘yﬁ? 4 Bi\h cgﬂa"l&ﬂeﬁ\yf“é’ﬁrgcb‘%&:olwe{‘?ﬁgt RF ene
tglhy.col : 1, 4zlmmt an'ed: ol4,000 1 3§§h§oxygr{) #gopyler:é. 6g§ym§i;d| dhavimng r:zdzures

€r eof ; LG8 frelpybebetBangpot ! el vle :
6-hexane-trf"&l cu%ﬂﬁxﬁﬁ ¢ hT P ggﬁ ?E% Y
pol y- pent aeglyieailt,ol , puiyoxnhdnamghhmdgmees géy¢°§ucr0991yommn¢naalkylene
‘oxides, gsuch, éﬁhﬁa& gt S t
Exanples of gﬁ%?qb e ér ﬁ ?QX% re_also %ﬁ%?%at?ﬁ%ﬁg{oducts
of tetrahydoyGoste qgm Y QRﬁyg Lyeol apg; auxt “IQQN QFePE noBfher
preferably peipees yalk ibﬂﬁﬂgticdle@aheﬂb &an dikeptiee Me reaction

f th I th d b d h

19 or ex:rrplge)(lco 1%&3%? dp°ﬁ¥8gﬁfﬁaﬂ\9%y%?h rﬁe%;ahgy%%%ﬁ%haﬁhé' c}glcd e

adipic 25 axe dpbtaa,nekla| by rmjamm of nauchc,polypls arisuch ae$

t et | h d,
et rachigor ogl %ﬁagnge (ﬁ@@ﬁ Any1 o) gi&%q CRkaaenydend/ gqyedlc aci

furthernore ca 0 ed fhese aci ds 's also
_possi bl e tolu Qiﬂ%ﬂkl ed” HEGPE %ﬂ%se ebeibsth e%ﬁ?edl°l and
Pol ycapr ol aﬁhmz@s)l s atlerésfpl s cghyeesol be emhﬁmﬁylﬁﬂet&hammducts are

Toch b HrigbiiEa Rl | 21,9 Mchghel il "o hagatdant O ol
whi ch are olshaiiked by 3tripentaerytbritel ar e EPQVFEQBFQH§NtbFl¢Wé:presence
of a tggm navletmcirngos&rduo and byusPEsé] | RELHIP! WAXAlerdi bkideisGh are
derived fr Orgutc c lagCtthr}FylerPee S%x:.de propylene oxide or mixtures
[
thereof.
Examples of suitable polyether-diols are also
the polymerization products of tetrahydrofuran or
20 butylene oxide. Polyester-polyols, preferably
polyester-diols, which can be prepared, for example, by
reaction of the glycols already mentioned with
dicarboxylic acids, such as, for example, phthalic
acid, isophthalic acid, hexahydrophthalic acid, adipic
s 25 acid, azelaic, sebazic, maleic, glutaric and
tetrachlorophthalic acid and = hexachloroheptane-
dicarboxylic acid, furthermore can also be employed.
Instead of these acids, it is also possible to
use their anhydrides, where these exist.

30 Polycaprolactone-diols and -triols can also be
employed. These products are obtained, for example, by
reaction of an ¢-caprolactone with a diol. Such
products are described in US-A 3,169,945.

The polylactone-polyols which are obtained by

35 this reaction are distinguished by the presence of a
terminal hydroxyl group and by recurring polyester
units which are derived from the lactone. These
recurring molecular units can correspond to the formula



recurring nol ecular units can correspond to the formula -9- Jerr] 5 I n
which nis preferably 4 to 6 and the substituent is hydrogen, an al kyl

ragi cal, a cycloal kyl radical or an al koxy radical, no substituent
containing more than 12 carbon atons and the total nunber of carbon atons
in the substituents in the |actone ri fg—not exceeding 12. 10 The
| act one used as the starting material can be any desired | actone or any
desi red conbi nati®on of |actones, "and this |actone should contain at |east 6
carbon atons in fhe ring, for exanple 6 to 8 carbon atons, and at |east two
hydr ogen substit®ents should be 15 present on the carbon at om bonded to
thé oxygen grodp%f ChdTHRlg =THREHIQ%ctone used as the starting material can
be represented by the follow ng general formula. [err] 20 in which n and R
have the meaning al ready given. The | actones preferred in the invention for
the preparaihowh28h nolst beeﬁelrabayeu giool6s arice tHe mﬁmmﬁs i n which

has th | act t
Fer?]S caSrXﬁ%‘EFB%"'.ﬁnmi%KRr §r§E’t§‘S‘ré %‘;FS{E’ fa}rﬁ’ Szl-a{ Jhce?‘e‘:'R PRt t uent s
are hydr ogealkdkysraditabg ne pabstamhentqunﬁamnmng monecethan i 32 avai | abl e
N 30 | arggrn@fviibie A PAQILGER £ "8atBon" Wiknfa CEA! ENt

properties. Fous ones urt%ernnre used,
i ndi vi dual | the eubstitmemheuheitbm 1€Rbm%$e§l%§ %9tpﬁ§§¢%d%ﬁmlkzmhlch are

suitabjg 35  for (hger g3ctbfB Wded {¥ tRE! BRarding! fim@ﬂaa ak&gady
i sted above for the reactlfn with the carngyllc a0|£% -10
be any desired lactone or any desired co ination of
"~ lactones, and this lactone should contain at least 6
carbon atoms in the ring, for example 6 to 8 carbon
atoms, and at least two hydrogen substituents should be
15 present on the carbon atom bonded to the oxygen group
of the ring. The lactone used as the starting material

can be represented by the following general formula.

p—e

Tgt?

20

0

in which n and R have the meaning already given. The
lactones preferred in the invention for the preparation
25 of the polyester-diols are the caprolactones, in which
n has the value 4. The most preferred lactone is
substituted e¢-caprolactone, in which n has the value 4
and all the R substituents are hydrogen. This lactone
is particularly preferred, since it is available in
30 large amounts and produces coatings which have
excellent properties. Various other lactones
furthermore can be |used, individually or in
combination.
Examples of aliphatic diols which are suitable
35 for the reaction with the lactone are the diols already
listed above for the reaction with the carboxylic
acids.



Exanpl es of sui tabl e am nes are ethyl enedi amne, tri-,
tetra-, penta-, hexa-, hepta-, nona-, deca- and dodecanet hyl enedi am ne,
2:%,4 and 2,4, 4-trimet hyl hexanet hyl enedi am ne, propyl enedi am ne 5 and
t hé correspondi ng pol yal kyl enedi ami nes, such as, for exanple,

pol ypr opyl enedi ami ne, pol yet her - di ami &8s=havi ng a nol ecul ar wei ght of 200
to 4000, for exanple pol yoxyet hyl enedi am ne, pol yoxypr opyl enedi am ne

and pol yoxyt et ranet hyl_enaedi_am ne 1,3s d . 4- 10
butyPengdignine, ig§6ﬁ§ﬁ%ﬁedianPﬁe, 1?§}tag% a2,4§mﬁPéﬁinoc gfghexane,
4, 4" - di am nethy}eneddamimet,hei- bhi tetrs= nepeptar.ahiewrycl BRPERM /) net hane,
4,5 di oxadodonand, [ SeoRY hE oBSEBcatethyloNaceRalas), 2;dyan sad
diqxatridecgngJ2Tf@ﬁHF§$Wﬁg?xa#FFPV#SPFgégTé?ﬁanan?ﬁ@??lﬁPﬁgﬁapéﬁﬁne,
B_ro_p?gosa_m' aad Pthézfmr'rfelspdndi)ngatp@pélkpbéxyﬁmmeqamm. as,

i s-(3-am ngpropyl - - -1 -
B o (2B Pk BTl g&;gb}og}&ﬁég%emah%% ¥bigteRelRa2aAIfes
N- ( 2- hydr oxhewtiplg- Jeetingl ecelannverghtoof 2P0s -4 hocfay| exampde and

pol yam nes b g velhiftlehddiaiine) | SpplybRyBi8pyPEhUALANInaNd Gnd

preferably are 1dentig fferent al kyl ene gr aups or
g

cycl oal kyl epelyoFytetrametpnlenedigmdngs cont drArng et ABR grou havi ng
2-6, phgfer ﬁhh-.\[;{rl_&edi%n&neg at DgdphdrciEd iemiafe such, pel yaldd/| engpel yani nes
are diethyl ene nlan1n?%*¢r|ethylenztggr an pe, tetri- eth Iegﬁ ent aam ne,
Lgipropylene@FPEHPHEYC exangq.| - And{ seianippdicys PQﬁFXé?F gﬂgntaanine
- and di but y| pig— (3~nethyd-43@minocycloheiyl-)mathanel yt hi 8,2-bisydk as,
for exanple, .dithigethylene glycol . 3}, 2- .an 2 RLoOpanadist i
. butanedithi&P&Pﬂﬁ&ﬁi *5%ﬁ§h5§%?¥a931aﬁéziFﬁ?gféeéﬁgetEéegtﬁgghgbﬁ'analogous
conpounds oft,Okdidxadmdicagierd,d2rddamdned, can al so7bwethylloged Ozs
chai n- hengt ' ' t 5.9 ds behi18eeisuiibaRhfalm@helynt r oduci ng
t he g?hylgﬁgkgﬁfgﬁfqﬁ¥§i¥ﬁ¥ie gﬂ&égbupgﬁ ?%?0?1 tﬁe oﬁ¥urefﬁéne are
hydr oxyal kyethenelaminest hpropeaglepine, N-(2-aminoethyl)ethanol,
polyetherpolyamines, bis-(3-aminopropyl-)methylamine,
3-amino-1-(methylamino-)propane, 3-amino-1-(cyclohexyl-
amino-)propane, N-(2-hydroxyethyl-)ethylenediamine,
20 tris~(2-aminoethyl-)amine and polyamines of the formula
HoN- (Rp-NH)p,R1-NH2. n is an integer between 1 and 6,
preferably 1-3. R; and Ry are identical or different
alkylene groups or cycloalkylene groups, or alkylene
groups containing ether groups, having 2-6, preferably
S’ 25 2-4, C atoms. Examples of such polyalkylenepolyamines
are diethylenetriamine, triethylenetetraamine, tetra-
ethylenepentaamine, dipropylenetriamine, tri-propyl-

N

enetetraamine, tetrapropylenepentaamine and dibutylene-
triamine.

30 Di- and polythiols, such as, for example,
dithioethylene glycol, 1,2- and 1,3-propanedithiol,
butanedithiols, pentanedithiols, hexanedithiols and the
other S-H analogous compounds of the di- and polyols
mentioned, can also be employed as chain-lengthening

35 agents.

Compounds which are suitable for introducing
the ethylenically unsaturated groups into the
polyurethane are hydroxyalkyl esters of ethylenically



- 11 - unsaturated carboxylic acids, such as, for exanple, hydroxyethyl
acryl at e, hydr oxypr opyl acrylate, hydr oxybut yl acryl ate,

hydyg oxyanyl acryl ate, hydroxyhexyl acrylate, hydroxyoctyl acrylate and
the’5 correspondi ng hydroxyalkyl "esters of nmethacrylic, fumaric,

mal ei c, itaconic, crotonic and isocrotbhi<€ acid. The unsaturated

pol yur.et hanes descri bed in EP- A- 223,086 furthernore are al so suitable for
use as 10 co onen he tlng g ents qgcordin to the invention.
The beam cur3Bgat h‘g\ﬁyﬁd“’se? 1aPr et n&al | PEn MR end
groups and slqr/chrmkyeththane aoxilatey ca drydisxxymaropyd eculaesrptliatte are 15
described i u Iteed  Gey, t App| t P 40 27
770.4 are al suﬁﬁﬁij’for E%Eetlyé's cd onen?aﬂ xﬁéﬁrﬁg coat | rf'éaad%ts
accordi ng t dhydeoxyhesyrl oﬁcrYﬂéé'rérothFémé‘éﬁlbécﬁWéﬁ&Feda!‘ 0 !!58 at
| east onge hysbspedpondill 0rh9&k6§t aunym Orgdtekths 65@@%&&@

functionalit of betmee and ygrage nnlecul m9|ght of
bet ween 300 “15 elcdt I" 256 d'ﬁé cSﬁﬁgﬂﬁ %"ng Jf%%ﬁﬂ °>{§/‘r and/ or
am no gr oupsacpmd nol ecul e and a nunber-average 25 nmol ecul ar wei ght of
between 200 and 400Gpp&) un@hturh€ad! o?ffretHRARE! N heggkgBleldy in

unsat urat ed conpoun aV| ng one group & an act]ve hydrogen atom per

nol ecul e andEBr 8% e ‘&ﬁﬁhﬁﬂ‘ﬁﬁﬁl aren@lan HHitahifefod 18880 #8000 and

30 d) 10at cémenwna fhi @i | ecatiidgoragents oakicprding dtosahemnat e,
conponent s a.to £e| ng enployed in anmounts such that 1.) the nolar ratio
of corrponent %'hbonent bis 35 between 0.1:1 and 1.1:1, preferably
etween 0.1 and 0. 8,The beam-curable oligomers having several

= ethylenically unsaturated end groups and several
urethane and/or urea groups per molecule which are
15 described in previously unpublished German Patent
Application P 40 27 770.4 are also suitable for use as
component A in the coating agents according to the
invention. These oligomers can be prepared from
a) at least one hydroxyl- and/or amino~functional
20 compound having a functionality of between 3 and 4 and
. a number-average molecular weight of between 300 and
4000, _
b) at least one compound having 2 hydroxyl and/or
amino groups per molecule and a number-average
— 25 molecular weight of between 200 and 4000,
c) at least one monoethylenically unsaturated
compound having one group with an active hydrogen atom
per molecule and a number-average molecular weight of
between 116 and 1000 and
30 d) at least one aliphatic and/or cycloaliphatic
diisocyanate,
components a to d being employed in amounts such that

1.) the molar ratio of component a to component b is
35 between 0.1:1 and 1.1:1, preferably between 0.1 and
0.8,



- 12 - 2.) the nolar ratio of conponent ¢ to conponent a is between 2.0:1
and 10:1, preferably between 2.5 and 10, and 3.) the ratio of the
~equj val ents of the isocyanate 5 groups of conponent d to hydroxyl and/or
am no groups of the sum of conponents a to c is between 0.9 and 1.0.
Hydroxy- and/or ami no-functional =cblrpounds having a functionality of 3
to 4, preferably 3, are suitable as conponent a for the preparation of the

oligo These ound have nunb average | ecul ar
wei ght's of B0 ¢ COBOBOLAFCRARI ¢ TP RPN D 0 Lo L RReRent 13
suitabl e hztmmdz 0: laaadpdbydoxypreﬁe:abdly bertml&ep 2.Sucnd 18, for

exahpl e, 15 j,ethoxylated - and pr opoxyl at ed triols, preferably
ethoxyl ated triols, particularly pref erabli havi ng_a nunber- aver age
e

mol ecul ar welght the gaddicerof trt&w equivabents Hﬁ)otha ykepgyagate
trimethy ol pjeRaRe, of Ocompiiient. b £o2¢l aanlVoe! amizid groups The
correspondi cg%al_rrgno func |onal conpoun such .a for n%(g

am no-functi %O?I%IBU?I e 5% dpo?ylaﬁ IP%S&” aet'% TioT e al so
sui t abl e. Exarrpl es aﬁxadrdimy-pr odu@/grobt@mmda'l-ﬁuGGUMnahe rm&pdlﬂmwvl N err]

from Texaco,p CxAple AN et ] 3T 4934 2horefodiifly 8,500 C 346,
DU 700 and BuD Zgi 0. The am no- functlo tﬁ} ounds here can dont.ain both

primary and y 8%ni AEMPPRERS. & n aHm n PrERASEHIeR i th€ont ai n
bot h aricno asklidomexsy! oThepe ar eompsandsi tathlacre 30 number-aveﬁ)g@ounds

whi ch cont a'nﬁlbié’éﬁ’%iyﬂr%%hté‘“gé°§o&‘”l:8°4668”p jgﬁfe sU¢ . & 'tab' €

as conponent ds” have nunber-av rage ar- wei g ts of
200 to 4000,280%f erably 600 to 2000. Exanples  of SUI table  conpounds

b™ are 35 pol yoxymtdaprae 9ly¥£0l S gafabpel Yoxyampdueardi an Hes,

pol yoxyet %;éﬁérm&@?gf“av' £9 ng ErhAser - S0ERageRo| ciFhr AYIRISS 1000,

1500, A®O0 ethoxylated and propoxylated triols, preferably
~ ethoxylated triols, particularly preferably having a
number-average molecular weight of greater than or
equal to 1000. Glycerol or trimethylolpropane, for
example, are employed as triols.

20 The corresponding amino-functional compounds,
such as, for example, the amino-functional compounds
derived from polyalkoxylated triols, are also suitable.
Examples are the products obtainable under the name
JEFFAMIN® from Texaco, for example JEFFAMIN® T 403,

25 T 3000, T 5000, C 346, DU 700 and BuD 2000. _

The amino-functional compounds here can contain
both primary and secondary amino groups.

In addition, compounds which contain both amino
and hydroxyl groups are also suitable.

30 Compounds which contain two hydroxyl and/or
amino groups per molecule are suitable as compbnent b.
These compounds have number-average molecular weights
of 200 to 4000, preferably 600 to 2000.

Examples of suitable compounds b are

35 polyoxyalkylene glycols and polyoxyalkylenediamines,
alkylene groups having 1 to 6 C atoms being preferred.
Thus, for example, polyoxyethylene' glycols having a
number-average molecular weight of 1000, 1500, 2000 or



AN

- 13 - 2500, as well as pol yoxypropyl ene glycols having the correspondi ng
mol ecul ar wei ghts and pol ytetranet hyl ene gl ycols, are suitable.

Polyet hoxyl ated and pol y- propoxyl ated diols can al so be enpl oyed, such as,
fo# exanmpl e, the ethoxyl ated and propoxyl ated derivatives of

butanediol hexanedi ol and the |iker ¥Be=pol yester- diols already described
on page 11 of the present appllcatlon furthernnre can al so be enpl oyed. The
pol ycapr ol e-diols scri bed 2to the resent

appl i cati on%gﬁrt A& Bt~ &fn P 3P o% rb?/e iﬁn%’&’( "T’he
correspondlcgrﬂeepbndﬁnqnﬁoaempdamdauhqﬂung andCpbhmuehnametbybepecan of
course al so_be e oned as t b Qunds are
the 15 prgg% bbtgﬁﬁhbléeﬁg gthepﬁgﬁgggggékﬁﬁﬁferr D 400, D
2000, D 400@:05@:31)@%@&@&5 EamO@hSaneEW@OUedvom aﬁﬁ)r ﬁOFn xture of
[err]) s i@l O/Qt"l‘lfe g‘i’% atdg BﬁW?MGﬁl@teﬁ‘ddgﬂlvaéﬂ%es 10 to 100

nnl@bof at eas ohe nmod ether-

IOﬁl[ ] ast one
pol yet her - dP§| buganpdip ke@§¥ |§b%uiﬁ é@%?oé?f%ﬁ%f?f’
di car boxyl |gla§gd ﬂyﬁlea”&y d&%rﬁed eamt pageallphaiﬂ Ctheat prasentconpound

h de 1 C.at I I f th
chtggtgnof #ﬁ ?§ [g fgﬁﬁﬂ°Fﬁe g%ﬂ?Sﬁ g Re %n?%ﬁ?gb%éggoﬁgg%gnts ©
[err] in eapblyeaprbhaogoﬁeedﬁol%;descpibbdrahiyp&ggﬂo&%dtas BY ofconponent
0. 10 RhePaLfe! Nprdadny gayg.giy@atfaﬁ di ghetRu-hOfe CUSRATA JBL NBES.

conponénts [éerr] ~are enp I'n anpunts suc at the ratio of the
. eqU|vaIentsemplPﬁedGﬂPg?@EB§nGFtcBnponent [err] to carboxyl groups of 35

“Conponent [err] ighebgbyeeBpofidihg dbémifled5andassmpbundschavihgy 0.5,
el rengh'8 afat.tsoeg%ts' &80 502" cSROKL U816 WRSeRH1 6PURCREN D23 to
component b. Examples of suitable compounds are the
15  products obtainable under the name JEFFAMIN® D 230,
D 400, D 2000, D 4000, ED 600, ED 900, ED 2001 and
ED 4000 from Texaco.

A mixture of

bj) 0 to 90 mol$ of at least one polyether-diol and
20 by) 10 to 100 mol% of at least one modified polyether-
diol from
bs31) at least one polyether-diol,
by2) at least one aliphatic and/or cycloaliphatic
dicarboxylic acid and
. 25 by3) at least one aliphatic, saturated compound having

an epoxide group and 8 to 21 C atoms per molecule,

the sum of the contents of components by and bz and the

sum of the contents of components bz; to b23 in each

case being 100 mols, is preferably employed as
30 component b. '

To prepare the modified polyether-diols by the
customary methods, components bj; to by3 are employed
in amounts such that the ratio of the equivalents of
the OH groups of component bj; to carboxyl groups of

35 component b2 is between 0.45 and 0.55, and is
preferably 0.5, and that the ratio of the equivalents
of epoxide groups of component b3 to ‘carboxyl groups



-14- of conponent b22 is between 0.45 and 0.55, and is preferably 0.5.
"Exanpl es of suitable polyether-diols [err] are the pol yoxyal kyl ene gl ycol s
aly eady nentioned, the 5 al kyl ene gr oups cont ai ni ng 1 to 6 C
atons. Pol yoxypropyl ene glycols having a nunber-average nol ecul ar
wei ght of between 600 and 2000 ‘are priéerably enpl oyed here as conponent
[err]. Pol yoxybutyl ene glycols (poly-THF) having a nunber-average nol ecul ar
wei ght of 10 > 1000 are . prefera o] S_¢C t [ ]« Aliphatic
and cycl oal PEhaSPRPRRe} b i £83 3?%*5"%*/ }r‘?gqt?ats ggp@nﬁbrrsﬁ{o‘{er g0l ecul e,
such as, foprefetabdy 0.8exahydrophthalic aci d, are preferably
enployed as conpone | ohexane
cofpounds, epOX|d|z§§ah8ﬁ8%I8% ﬁPéE?P%euﬁ g?%?é? agogf b&c gﬁg/or
polybutadleate thanpaiynqyaikylgng:glxnnﬂSaa&reimmonenzl?EFd}.thPycidyI
esters gf brapghedem™ngeaiexyl iendlinidsida teh @, tor exsmdle, the
er vers

gl yci dy 0 c acid are preferably enplgégd as conponent
[err]. anoBPﬂ?P@NP@QPN}eﬂﬁsatE4¥§ coURE havi nJuRPEr5aY R an
active hydr %&acauam tnBEbBétWQEn 600cangde200becarkaprefegablyl 116 to

1000, preferably 6 .t 0, are e ed tQ | I |caIIy
unsat ur at ed® h alhﬁ¥%rﬂ? ﬁ@- ?%%%8 gggﬁgﬁ%?gs %&¥° may be
ment i oned of(p®dly t-a'the) mwmgerat Sumbeza-rawerage)rmolml@t eweighydpéxyal kyl
esters 3 I n d.ga a such as, for
exarrplé0 hydﬁggy a%?E X}g gﬁbggg%gx a8 EBﬁ?ngﬁglg?g hydroxybutyl
_acrylate, hydroxyan}ﬂlmbﬂyl&tendh9ﬁﬁbﬂ9hé9 Pt&€r9F§P€ °ﬁ¥&#§x?§&9§
~acryl ate angalH@qcogr 4086 Y Hﬁdﬁexﬁﬁywwﬂ.%,Ofsﬂﬁhh@d,yl tor 35
fwmaric, maleic |ta%g 8#8 §$a and |aocroton|c aglgérak&hough t he
hydroxyalknyéypaPs of §P§VPE a e

employed as component bp3.

15 Epoxidized vinylcyclohexane compounds,
‘epoxidized monoolefinically unsaturated fatty acids

and/or polybutadienes, for example, are suitable as
component bj3.
Glycidyl esters of branched monocarboxylic
20 acids, such as, for example, the glycidyl ester of
versatic acid, are preferably employed as component
ba3.
Monoethylenically unsaturated compounds having
a group with an active hydrogen atom and a number-
25 average molecular weight of 116 to 1000, preferably 116
to 400, are employed to introduce the ethylenically
unsaturated groups into the polyurethane oligomer.
Exémples which may be mentioned of suitable components
c are, for example, hydroxyalkyl esters of
30 ethylenically unsaturated carboxylic acids, such as,
for example, hydroxyethyl acrylate, hydroxypropyl
acrylate, hydroxybutyl acrylate, hydroxyamyl acrylate,
hydroxyhexyl acrylate, hydroxyoctyl acrylate and the
corresponding hydroxyalkyl esters of methacrylic,
35 fumaric, maleic,' itaconic, crotonic and isocrotonic
acid, although the hydroxyalkyl esters of acrylic acid
are preferred.



are preferred. - 15 - Adducts of caprolactone and one of the
abovenenti oned hydroxyal kyl esters of ethylenically unsaturated carboxylic
acihds furthernore are suitable as conponent c. Adducts of the hydroxyal kyl
esters of 5 acrylic acid having a nunber-average nol ecul ar wei ght of 300
to 1000 are preferably enpl oyed. Al ~pA&t+c and/ or cycloaliphatic

dii socyanates are suitable as conponent d for the preparation of the

ol i goners accordi ng the invention. 10 Exanpl es sui t abl e
di i socyanates are Agﬁ LCLS; o ic°335°i98F83FipﬁgF#c 8ggsoé§5na EBE ol r eady
menti oned oabpwgmen8ienedd bidrbzypisydnt eappiscabfonethydphicaddy

di i socyanal g3fukbbER! HANGKAPEIIVLEEs | Air e BBEU AE BhitBidkecr a0 Y

enpl oyed. 1 oners prepared in vari ous S
t hus possi bpg, componentyl@. Ad B?tﬁoﬁ’lf-eéié‘te tmeirmxw%ha@eterw the

oocyanae SeaylicaRnd h?e?ﬁ‘-'b o e e E“é%if%“nﬁfsﬁﬁ&'é% ghiee
It is furPﬁeSﬁgr g@gglﬁFG ﬁFﬁgeEPghérEmP ﬁ¥e Pigomers by first reacting
some of the Isocyananepnaeaas an@for @yHlediphatic Wdihsoc Bfates

ethylenically unsa ted canpound a hen react| r |dual free
i socyanate B ¥8 (égh %ﬁ? él%ﬂ% ﬁ% °ﬁ gﬁd%§

nor eover poiigbmerstaccpmdpagetothhepmhyentﬁbnne ollgoners by the process
descri R0 10 EP- A 283083687 B20° 5R11RhE6C 891 Kook BaBRRY UnebNARREO! T 0OTET S

are 30 prepared by ne roce carryirng out
_the stoi chabnphatec p@lrgdadon:mlmlxphmOr@mwamuemm plresdy t han 85%
of the NCO ﬂéﬁwgnaa e% § {fyc T gRCLRE. pfaséﬁtsa§b1iaaﬂ&eaess step,
conponents a are ed I n anounts,such he ratio of the

equi val ent s gpphggpgpogﬁgsepyanate and trimethylhexamethylene 1,6-
diisocyanate are preferably employed. _

15 The oligomers can be prepared in various ways.
It is thus possible, for example, first to react the
diisocyanate d with the chain-lengthening agents a and
b and then to react the residual free isocyanéte groups
with the ethylenically unsaturated compound c.

20 It is furthermore possible to prepare the
oligomers by first reacting some of the isocyanate
groups of component d with the ethylenically
unsaturated compound ¢ and by then reacting the
residual free isocyanate groups with the chain~

egﬁ. 25 lengthening agents a and b. i
It is moreover possible to prepare the
polyurethane oligomers by the process described in
EP-A-223,086 on page 5.
Preferably, the polyurethane oligomers are
30 prepared by means of a two-stage process by first
carrying out the stoichiometric polyaddition of
components a to d until more than 85% of the NCO groups
of component d have reacted. In this £first process
step, components a to d are employed in amounts such
35 that the ratio of the eqﬁivalents of NCO groups of
component d to active hydrogen atoms of components a to
e is 1l:1.



conponent d.to active hydrogen atons of conponents a to c is 1:1. - 16 -
In a second process step, the remainder of the other conponents
(cgrresponding to the desired NCOOH ratio) is then added, and the reaction
is continued up to a conversion of the NCO groups of greater than 99% 5
Preferably, further conponent ¢ is addéd= n this second process step, and
the desired NCO OH equivalent ratio is established by addition of this

conponent c. These et hane q oners usually ve_nunber,- rage

nol ecul ar wei ght's o;f §00”t‘i?“fi) S35% eu€ TRbI ?Orem?:bﬂsefo %0%3( nmeasur ed
by gel per nmedhieon edmponents aphqragapnndmgato fihe sdesibned NOOOHar d)

wei ght - aver gge jf '%@'?Keﬂ‘%&&&é %n OQQetPeQQtPQ]QHalﬂr ebatahed’ ¥

20,000 (measured by perneatlon chronat ogr a ai nst a pol ys rene

standard), &u@ é’%‘ﬁf%’cﬂﬂ&ﬁsﬂl% Ncgfggogp§oo§ SreBFéFeFQBF’y %6 to 0.9
nol./ kg, sand p&éﬂei@blmalﬁmhefr aampanan& chief addeldy i Zhie delond) each

d I t t th A
o empl oyed BRUERE chap ot EbE: dethead, b1 InthEyRLeRE Hagia )l 5, ¥
wei ght, basde estabdiahed by addp&l;s.m of. thisaddmpiomento ct.he pol yur et hane
(A) just described, Weo'ﬁ?]éﬂ%br?&eghﬁﬁﬁﬁig' %ﬁﬂlti‘ehéi?éée'ﬁhh@é:a' SO

conprises 10 to 30% corrp05|t|on of at

| east one eﬁﬂ;ﬁréﬂ%ﬁlql)ﬂcﬂé-ar wedghteaodd 2|$(9t90f\39r 1(°B)° O PFeEerablysui t abl e
NDNONENY ar osichaey EHOPDX Yaicdshrad Yyaige J. &m&mr%m%gmmxyet hyl

syt ate, smgptam oot bl i e o sqgl S aligaen
30 acryl ahmlelhﬂmmremisdm@ho&rsonor tov &0 Qlol()t,a@h:efmbd.y- 7000 to
Ito? : )r/rgtc Lz: glt dp gﬂn?esaa%‘bxtﬁodrl ?é?yl% ggkﬁgggs‘?hrlt oﬁa@tggﬁtg[hg and the
| ong- chai n Ialgaealstdlacppllysbgreael Bg.aadam'lde)quldauhke ghondf codtends4000,
15 of 0.5 to 1.5, preferably 0.6 to 0.9 mol/kg, and a
functionality of >2 to 3.5, preferably 2.2 to 2.8, in
each case per random average polymer molecule.
The unsaturated polyurethane (A) is employed in
the coating compositions in an amount of 56 to 89% by

20 weight, based on the coating composition.

In addition to the polyurethane (A) just
described, the coating agent according to the invention
also comprises 10 to 30% by weight, based on the
coating composition, of at least one ethylenically

Y 25 unsaturated monomer (B). Examples of suitable monomers
are ethoxyethoxyethyl acrylate, N-vinylpyrrolidone,
phenoxyethyl acrylate, dimethylaminoethyl acrylate,
hydroxyethyl'acrylate, butoxyethyl acrylate, isobornyl
acrylate, dimethylacrylamide and dicyclopentyl

30 acrylate. Monomers which are moreover suitable are di-
and polyacrylates, such as, for example, butanediol
diacrylate, trimethylolpropane di- and triacrylate,
pentaerythritol diacrylate and the long-chain 1linear
diacrylates having a molecular weight of 400 to 4000,
35 preferably 600 to 2500, which are described in EP-A-
250,631. The two acrylate groups can be separated, for
example, by a polyoxybutylene structure. 1,12-Dodecyl
diacrylate and the reaction product of 2 mol of acrylic



35 preferably 600 to 2500, which are described in EP-A- 250,631. The two
acrylate groups can be separated, for exanple, by a pol yoxybutyl ene
styucture. 1, 12- Dodecyl diacrylate and the reaction product of 2 nol of
acrylic - 17 - acid with one nmol of a dineric fatty alcohol, which in
general contains 36 C atoms, furithernore can be enployed. M xtures
of the nononers just described are 5 al so suitable. N-vinylpyrrolidone,

phenoxyet hyl , .acrylate, isqbornyl acrylate and m xtures of, {hese nononers
are preferapfide (ame-ﬂﬁi tﬁnéthéﬁwa%EBYd?éﬂg?ﬂfth@héﬁgtFﬁg 10
conposi ti ongenecaldi epntainze i36/ert i citdnms AN fudthérmdred. Scan Skeby
wei‘ght , preL@hiQ&& 2 to 5% by wei ght, based on the coating conposition,
varies with e agrqtion enpl oyed for curing the coating agents (U

radi ation, el ectronMbx&mresi sph| dhe grepomere inat ndeesrihashpad®et i ons
accordigg tglbBeshi¥aplieQn are preferably cured by neans of UV radiation.
In this case, ketong-_ bhased et.oinitiatqrs f.qQr . exanple

acet ophenone, benzogﬁgﬁgxg?yrrgﬁéFRBQVaceﬁgﬁﬂgﬁgﬁ§ erncn$5¥8558fo-
phenone, psobovpién@wrylatiecramd npixtbcesybf thieser yhoromersli avehy|

ketal , an%?éfggggg € em lbggaxanthone and t hi xant hone [sic] derivatives,
as well as xtures 0Of vgri us photoinitiators, are usually enployed. If

appropriate, variou¥hgni pbotoipitiaatney ceBpLe¥§daniRe thgngcoating
triethapol agbmpositiBnehaccaetiingatolbhe iiWenfichsincan Amo@fipl e¥ed in

° ( ; o
_Wth the phBESi R ARondY nERLEBRed PUFERN | Aig ool | BRLSREsrpr se.
as a constbasedt ohicthes esating alcampadidiiomyenvaries0. #3tB0 theo 6% by
et ght, pr efanshbYoh Zanl yekl Br"ehiding PAREdcBReiRg 'Hdeaeiayt of the
coating conposition, o
radiation, electron beam, visible light). The coating
15 compositions according to the invention are preferably
cured by means of UV radiation. In this case, ketone-
based photoinitiators, for example acetophenone,
benzophenone, diethoxyacetophenone, m-chloroaceto-
phenone, propiophenone, benzoin, benzyl, benzyl
20 dimethyl ketal, anthraquinone, thioxanthone and
thixanthone [sic] derivatives, as well as mixtures of
various photoinitiators, are usually employed.
If appropriate, various amines, for example
diethylamine and triethanolamine, which act as
S 25 synergists) can be employed in amounts of up to 4% by
weight, based on the coating composition, together with
the photoinitiators mentioned.
The coating compositions comprise, as a
constituent which is essential to the invention, 0.05
30 to 6% by weight, preferably 1.2 to 2.2% by weight,
based on the total weight of the coating composition,
of
dj) at least one azidosilane of the general formula
(1) |
35
N3-R3-si-R1;(0R?) 3., (1)



[err]) at |east one azidosilane of the general formula (1) 35 [err] ()
- 18- wherein [err] represents a [err]-alkyl or a phenyl, benzyl or toluyl

. graup, [err] represents a [err]-alkyl or [err] al koxyal kyl or a phenyl or
benzyl group, [err] represents a [err]-al kyl ene group, which can be
interrupted by an 5 oxygen atom or sullphdr atomor a [err]-group, wherein
[err] denotes a hydrogen or a nethyl, ethyl or phenyl group, and n

represents 0, 1 or 2, and d2) if apgrogriate at | east_one_ani noal koxysi |l ane
of the fornWhgrein) RIoreprepents a €1-C3-alkyl or a phenyhnePepaYier|

represents ar| eblhydl gty W2 adppiddents| £at (vt prEllerl - 6£YLgRE, 81 Oup,
whi-ch can addition klx 15 b Sug;tlt teqﬁﬁg one or 130 %errg-agkyl
gréups, and® !spryai dRPT] ﬁdé’z’ﬁw tqrillib?n TROtRer ™y epPREBRERE®[ er r]
al kyl or a peCylCgyalkyliepe group, which cmmn |b&keimberaupited obpl ap be

substit gt ed e t - al gLQURS,. (RDF4 e 2. 20
AzidosiFaneg%¥8§H Fﬁém p%r%ﬁthu?I§¥Bﬂh?gha a#g grg%é?Q%PQ th%%?gyed are
aliphatic Razidrnotemes hydrogen aory &r aedhydi,y ebb¥l ioF wahepyko
represents grbfipl,] antkil répedBentd 0fPLESENRS anderr]-al kyl ene group and n
Is O. 3-A2|§oKer Itrlethoxxgllane s especially, 25 ref.erred. xtures
of at |east93he i JPRTPRFEAL R 1238t SRe zﬂ#’ﬂﬁ?ﬁ Sk f8Ft her mor e
can al so bethepfoymdlan(Ili¢ coating conpositions according to the
i nventign, but azidosilanes are preferably enployed by 30 t hensel ves.
Particu arlg sugt abl eg am poal koxysil anes for combination with the
 azi dosi | ane§28rB  ~SLzRr in{OBnd Aemt hy!| {EF&) r] - anmi nopropyl tri net hoxysi | ane,
k’[e_rr]-am'no- propyl tri net hoxysi | ane, N-net hyl -[ err]-am nopropyltri-

wherein R represents a Cj-Cg-alkylene or a Cg-Cg-
cycloalkylene or -arylene group, which can additionally

15 be substituted by one or two C;-C3-alkyl groups, and RO
and R’ independently of one another represent a C3;-Cg-
alkyl or a Cg-Cg-cycloalkyl group, which can likewise
additionally be substituted by one or two C1-C3~alkyl
groups, and m can be 0, 1 or 2.

20 Azidosilanes of the formula (I) which are
preferably employed are aliphatic azidosilanes,
particularly preferably those in which Ry represents a
C1-C4-alkyl group, R3 represents a Cj-Cg~alkylene group
and n is 0. 3-Azidopropyltriethoxysilane is especially

S - 25 preferred. _

Mixtures of at least one azidosilane and at
least one aminoalkoxysilane furthermore can also be
employed in the coating compositions according to the
invention, but azidosilanes are preferably employed by

30 themselves. Particularly suitable aminoalkoxysilanes
for combination with the azidosilanes are N=-g=-
aminoethyl-y-aminopropyltrimethoxysilane, y-amino-
propyltrimethoxysilane, N-methyl-y-aminopropyltri-
methoxysilane and/or triamino-modified propyltri-

35 methoxysilane (for example the adhesion promoter
DYNASYLAN®, “TRIAMO type”, commercial product £from
Dynamit Nobel Chemie).



met hoxysi |l ane  and/ or triam no-nodified propyltri- 35 met hoxysi | ane
“(for* exanple the adhesion pronoter DYNASYLAN err], "TRI AMO type",
cemer ci al product from Dynamt Nobel Chem e). - 19 - If mxtures are

enpl oyed, the mxing ratio is usually between 0.05 and 4. 0% by wei ght of
azi dosilane and 0.05 to 5.0% by weigl® of amni noal koxysil ane, - preferably 0.2
to 1.1% by wei ght of azidosilane and 0.1 5 to 0.9% by wei ght of

am noal koxysi | ane, sed on the_total i gRt t he [ ition. If
appropriate, the fﬁ&%’ﬁwe%oﬂﬁ%sﬂ"ﬁ’mﬁﬂgcc%ﬁ’&h%’i’%ﬁ% hggltgf\ggﬁ%lson

nor eover casual betweere .03 camxd y4 20 by awebghtnofaadiidosddane t he
customary 10 nlligrbg r ef rﬁbl y0 Q,%l? tlo%"fbyaﬂﬁhggﬁkogﬁ%‘ﬁ.éﬂé t he
coating co%(ﬁgi t1'on. &anpqe'es o#’ suc g’bst ances are levelling a lent s and
pl asti ci zeprefBrabiyatl &) tooripdd biyoweight o€ agidosdlege mm& surface

by meags Ottokn?’Y‘@%a iv?é"ioqlﬂ'.n Bgt RARdoalRoxys¥ilnedsS badéd 8xafles,
spraying, rolling, <~flooalng, dipping, knife-goating or brushing. The

coating fitiokali yeighte®f fihe qeatindCopR@SALAOR: preferably by means of
WV radi ation. The um§ts g oi,gﬁ_ﬁi;hi,onstﬁ@r idradmyr | eonpaiditdomy e known
20 fromthe literature comre‘t.for exampl e, R Hg;rres, gg . d E. B.
Curing For AACAEHRI £ BPPHIMYSREARE, ®Fs B PAPR: £° él’ﬁg

Technol ogy cuMtadeity Ragiliarbedomndnadditivesddim 1€l8d) camtomayy re no
further, descript,ion. T h3S ' ti es to a
proceg'g f o tlsrfg pé'zeg%eé;sasblgurof'gge&%l IElio\%hlg hvﬂe%ﬁg'b%%ﬁ'?g%a ﬁ!e}ﬁ%:oati ng
conposi t i ocoatiisty coapppedtion. 5Exanpde®m 9L weugh:  sehstangas: AX®oat i ng

~CoNposi ti 0R eyl 13lngd SRfIntH Garfd Hilatiicaldersynsat urated 30 pol yur et hane
whi ch optior?éﬁfy codnt al rﬁs uyea q;;%lou ssJO B) 10 to 30% b ' based on

t
the coating conposithsrFoting ’bﬁl‘ﬁﬁ’én"%a??%l\é\rﬁlg‘gt L by

glass surface by means of known application methods,
15 such as, for example, spraying, rolling, £looding,
 dipping, knife-coating or brushing.

The coating £ilm is cured by means of
radiation, preferabiy by means of UV radiation. The
units and conditions for these curing methods are known

20 from the literature (compare, for example, R. Holmes,
U.V. and E.B. Curing Formulations for Printing Inks,
Coatings and Paints, SITA Technology, Academic Press,
London, United Kingdom 1984) and require no further

description.

25 ' The present invention also relates to a process
for coating a glass surface, in which
I.) a beam-curable coating composition which comprises

A) 56 to 89% by weight, based on the coating
composition, of at least one ethylenically unsaturated

30 polyurethane which optionally contains urea groups,

B) 10 to . 30% by weight, based on the coating
composition, of at least one ethylenically unsaturated
monomer, :

C) 0.5 to 8% by weight, based on the coating
35 composition, of at least one photoinitiator and

D) 0.05 to 6% by weight, based on the coating

composition, of a silane,



nononer,

‘at | éast one photoinitiator and D) 0.05 to 6% by wei ght,

C 0.5 to 8%by weight, based on the coating 35 conposition, of
based on the

Qo?ting conposition, of a silane, - 20- the sum of conponents (A) to (D)
I-n’ each case being 100% by weight, is applied and Il1.) the coating
conposition is cured by neans of UW520adi ati on or el ectron beans. The
process is characterized in that the coating conposition is enployed

as conmpongnt (D rr])  at | east ,one azi ilane of .the_ge
formula (1) 10 [Eﬂ?] ‘S bE" 'domptnerits () f(‘f)?%lierje& nefé’h]c?g
[err]-al kyl being bO@syby weibght,or toluyl group, [err] represents

[err]-alkyligrakﬁ 1& 1§ d al koxyal kyl or a phenyl or benzyl group,
e -a?ky?en

[sic],

represents a [

e group, which can be interrupted by an

ner al
resents a
a

R3
oxygen

atom or sul PRe} Bhenceating Nequpegition whsr slurederhy measBsePfh WYdrogen or

a ethys, ephiiaioRh6PYb186€HEn BEAMS.Fepresents 0, 1 or 2, and 20 d2)
I f appropriate at | east one am nogl koxysil ane qQf the fornmula (I
rc?‘] g*r]*ﬁat C yﬁi‘ﬁ

(11) 25 wherein [erfperePFacefts &5 e

aradtprdmedor 18 |

[err]
al kyl ene

or -aryl enecgatifg \donmpositicifidisl cemplyyéd i), uaed dymposent two
[err]-alkyl(?Loups, and [err] and [err] independently of one anoth

represent

a fr] alkyl or a [err]-cycloal kyl group, which can lik

er
ew se 30

addi tional | ¢ peatubsast ubre azidosibanewof|the]gehéwdl giaxmslaa(T) m can be

0, 1o
t he pr%g
. process,
—
15
20
N 25
30
35

N3-R’-8i-R'p(OR?)3-n (1)
wherein Rl represents a C;-C3-alkyl or a phenyl, benzyl
or toluyl group, R2 represents a Cj3-Cyg-alkyl or Cpy-Cy-
alkoxyalkyl or a phenyl or benzyl group, R3 represents
a C1-Cg-alkylene group, which can be interrupted by an
oxygen atom or sulphur atom or a -(N-R4)group, wherein
R? denotes a hydrogen or a methyl, ethyl or phenyl
group, and n represents 0, 1 or 2, and

dy) if appropriate at least one aminoalkoxysilane of
the formula (II) '

HoN-R%-8i~ROp(OR7 )3  (II)

wherein R® represents a Cj-Cg-alkylene or a Cg-Cg-
cycloalkylene or -arylene group, which can additionally
be substituted by one or two Cj;-C3-alkyl groups, and RS
and R’ indepéndehtly of one another represent a C;-Cg-
alkyl or a Cs-Cg-cycloalkyl group, which can likewise
additionally be substituted by one or two C1-C3-alkyl
groups, and m can be 0, 1 or 2.

'For a more detailed description of the coating
agent employed in the process according to the
invention and of the procedure for this process,
reference is made to pages 6 to 24 of this description.

The process according to the invention is
particularly suitable for coating optical glass fibres.
When the optical glass fibres are used as optical

2. For a nore detailed description of the coating agent enployed in
ess acc rdinglto tge I nvention and of the procedure for th

S



'35 reference is made to pages 6 to 24 of this description.

The process

according to the invention is particularly suitable for coating optical
When the optical glass fibres are used as optical - 21 -

. glass fibres.
wavegui des,

in particular, it is inportant for the coating conposit
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applied for protection of the surface ajso to have a good adhesion to the
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1nventlon or the coating compositions according to the
invention, it is possible to avoid these disadvantages
and to provide coatings having a very good adhesion,
even after exposure to moisture.

The coating compositions according to the
invention can be applied to the glass fibre here either
in the form of a one-coat finish or as the primer of a

‘two-coat finish. Suitable topcoats in the case of the

two-coat finish are described, for example, in EP-B-~
114,982.

The invention is expiained in more detail in
the following examples. All the data on parts and
percentages are weight data, unless ekpressly stated
otherwise.

Example 1 - (comparison)

A beam-curable composition comprising 75.8
parts of unsaturated polyurethane, 9.2 parts of
trimethylolpropane triacrylate, 12 parts of
phenoxyethyl acrylate, 0.5 part of benzyl dimethyl

- ketal and 2.5 parts of benzophenone is prepared by

15
-

20

30

35

known methods (compare, for example, EP-B-114 982) by
first'reacting 4 mol of 4,4’-methylene-bis-(cyclohexyl
isocyanate) with 2 mol of polyoxypropylene glycol
‘(molecular weight 1000) in the presence of

. trimethylolpropane triacrylate and phenoxyethyl

even

opcoat s

oW ng
nl ess

2



ketal and 2.5 parts of benzophenone is prepared by known net hods (conpare,
for exanple, EP-B-114 982) by 35 first reacting 4 nol of

- 4,;4' -nmet hyl ene-bi s-(cycl ohexyl isocyanate) with 2 nol of pol yoxypropyl ene
gl ycol (nol ecul ar wei ght 1000) ‘in t he presence of
trimet hyl ol propane triacrylate andga phenoxyet hyl - 22 - acrylate.

This resulting intermediate product is reacted with 2 nol of 2-hydroxyet hyl
acrylate and then with 1 mol of pol yoxypropyl enedi am ne (nol ecul ar wei ght
230). Ther ecdexylatée pAbisi n|1t¢%ub‘tsngir elaéémedbatﬁe product ur is
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The result o brgesinamerrily pOSRO LS 188 R oY *Wen) kRS
irradiated dose here is 0.08 J/cm* (measured with the
15 UVICURE dosimeter, system EIT from Eltosch).
Immediately thereafter, the adhesion is tested
as follows:
~ Carefully detach the start of the film somewhat

from the glass using a blade.
20 - Attach a wire loop to the detached part of the
film with the aid of adhesive tape.
- Hang on a spring balance and peel off at right
angles at as far as possible a constant rate.
- Read off the peel-off force required in g from the
S 25 measurement scale.

The adhesion test is evaluated by taking the
average of the values obtained from a duplicate
determination and checking the reproducibility of good
(= high) adhesion values by several repetitions.

30 The result of the adhesion test is shown in
Table 1.

In addition to this adhesion test carried out,
a floating roller peel test according to DIN 55 289 is
also possible, but was not carried out.

35 To test the adhesion after exposure to
moisture, the glass plates furthermore are stored,
directly after ocuring, in sunitable climatically
controlled chambers at a defined atmospheric humidity
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' The test for adhesion to window glass carried
out gives good, exclusive results as a laboratory
method. This method is also carried out by the
manufacturers of glass fibres, since it gives values
which are close to those in practice and which give
very good agreement with the adhesion values on optical
glass fibres (typical thickness of the fibres 125 ym).

Example 2 (comparison)

Analogously to Comparison Example 1, a beam-
curable coating agent based on the unsaturated
polyurethane is prepared. In contrast to Comparison
Example 1, the coating agent additionally comprises 2%
by weight, based on the total weight of the coating
agent, of y~glycidyloxypropyltrimethoxysilane.

Analogously to Comparison Example 1, this
coating agent is applied to glass plates by means of a
doctor knife (dry film thickness 180 pym) and cured with
a mercury medium pressure lamp (dose output likewise
0.08 g/cmz). The adhesion of the coating is measured
directly after curing of the coating agents and after
storage at 90% relative atmospheric humidity at room
temperature for 24 hours, as described in Comparison
Example 1. The results are shown in Table 1.
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Anal ogously to Conparison Exanple 1, this 30 coating agent is applied to
gl ass plates by neans of a doctor knife (dry filmthickness 180 pm and
cured with a mercury nedium pressure |anp (dose output |ikew se 0.08

n2). The adhesion of the coating is neasured directly after curing of
the coating agents and after 35 st02&0e at 90% rel ative atnospheric
hum dity at roomtenperature for 24 hours, as described in Conparison
Exanple 1. The results are shvvn ' . . ; 24 - Exanples 3 and 4
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st ead of | dy oxypr opyl tri met hoxysi | ane
1 (Exanple 8) or 2 (Exanpl by

Analogously to Example 2, glass coatings are
15 produced, but with the difference that instead of 2% by
weight of y=glycidyloxypropyltrimethoxysilane, 1
(Example 5) or 2 (Example 6) or 3 (Example 7) % by
weight of N-g-aminoethyl-y-aminopropyltrimethoxysilane,
in each case based on the total weight of the coating

20 agent, are now employed.
The results of the adhesion test are shown in
Table 1.

Examples 8-10
Analogously to Example 2, glass coatings are

- 25 produced, with the difference that instead of 2% by
weight of y~glycidyloxypropyltrimethoxysilane 1
{(Example 8) or 2 (Example 9) or 3 (Example 10) % by
weight of 3-azidopropyl-triethoxysilane, in each case
based on the total weight of the coating agent, are now

30 employed. The results of the adhesion test are shown in
Table 1.

Examples 11-13 _

Analogously to Example 2, glass coatings are

prepared, but with the difference that instead of 2% by

35 weight of y-glycidyloxypropyltrimethoxysilane, 0.5% by

weight of 3-azidopropyltriethoxysilane and 0.5% by

weight of N-g-amino-ethyl~-y-aminopropyltrimethoxysilane

(Example 11) or 0.75% by weight of



wei ght of 3-azi dopropyl-triethoxysilane, in each case based on the total
‘wei ght of the coating agent, are now 30 enpl oyed. The results of the
a.d\Slesi on test are shown in Table 1. Exanples 11-13 Anal ogously to Exanpl e
2,79l ass coatings are prepared, but with the difference that instead of 2%
by 35 weight of [err]-glycidyl oxypragpy+trimet hoxysilane, 0.5% by wei ght
of 3-azidopropyltriethoxysilane and 0.5% by wei ght of
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an OH nunbesmgioydd. Mhéfrddditts i tie ladited Foroft ek adwelr siidumain C
anhydride'a\ﬁ%ageea.gedto[err] inatank fitted with a stirrer, inert
gas inlet 15* tenperature probe, and are kept at this tenperature
until an acid nunber of 102 ng Bkaifl lg-d6ached. 0.02% of chrom um

hexanyd opht hal fo Shth- B9 if oot raltier e "having 8 o

- _parts of thewaber-averagy| madsanlanf wedghtt i of adP@0 handnganarPRpoxi de
a1 the AEAOL ObE s aad bt rofn Ron/b 0 ) 2%?‘&2@%?%? ¥%6,000, an
aci d nunberhexahydgopbthaliq anbydride mnmeheatedo by L40¥@HAR 25

The nodifiggnkPOfVetd®r -With daSstBfredVeriért gas inlet and

15 temperature probe, and are kept at this temperature
until an acid number of 102 mg of KOH/g is reached.
0.02% of chromium octoate, based on the weight of the
mixture of poly-THF, hexahydrophthalic acid and
glycidyl ester of versatic acid, and 29.7 parts of the

20 glycidyl ester of versatic acid having an epoxide
equivalent weight of 266 are then added. The mixture is
heated at 120°C until the reaction product has an
epoxide equivalent weight of > 20,000, an acid number
of 4 mg of KOH/g and an OH number of 60 mg of KOH/g.

" 25 The modified polyether-diol has an average
molecular weight M, of 1860 (calculated from the OH
number). The viscosity of an 80% strength solution in
butyl acetate is 3.8 d Pas (measured at 23°C with a
plate/cone viscometer).

30 0.35 mol of a commercially available,
ethoxylated trimethylolpropane having a number-average
molecular weight of 1000, 0.65 mol of commercially
available polyoxypropylene glycol having a number-
average molecular weight of 600, 0.65 mol of the

35 modified polyether-diol described above, 1.75 mol of
hydroxyethyl acrylate, 0.05% of dibutyltin dilaurate
and 0.1% of 2,6~-di-tert-butylcresol, in each case based
on the total weight of the modified polyether-diol, the
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Visconfger)Carbide) are then added at a temperature of 80°C, and
the temperature is kept at 80°C until an NCO value of
< 0.1% is reached. The oligomer thus obtained has a
double bond content of 0.6 mol/kg and a functionality

of 2.5.
20 A 40% strength solution (based on the
theoretical solids content) of the resulting oligomer 1

in phenoxyethyl acrylate has a viscosity of 4.9 dPas
(measured at 23°C with a plate/cone viscometer).
_ A beam-curable coating composition is prepared
(N 25 from 78.1 parts of the 90% strength solution, described
' above, of the urethane oligomer 1, 12.1 parts of
phenoxyethyl acrylate, 6.2 parts of N-vinylpyrrolidone,
1% by weight of 3-azidopropyltriethoxysilane (Example
14) or 2% by weight of 3-azidopropyltriethoxysilane
30 (Example 15) or 3% by weight of
3-azidopropyltriethoxysilane (Example 16) and 2.0 parts
of diethoxyacetophenone by mixing.
Application and curing of the coating agents
and testing of the resulting coatings are carried out
35 analogously to Example 1.
The results of the adhesion test are shown in
Table 2.



A beam curabl e coating conposition is prepared 25 from78.1 parts of the
- 90%-strength sol ution, described above, of the urethane oligoner 1, 12.1
mgrts of phenoxyethyl acrylate, 6.2 parts of N-vinylpyrrolidone, 1% by

i ght of 3-azidopropyltriethoxysilane (Exanple 14) or 2% by wei ght of

3-azi dopropyl triethoxysilane 30- (Eyqnple 15) or 3% by
wei ght of 3-azidopropyltriethoxysilane (Exanple 16) and 2.0 parts of
dlethoxyacetggheﬂone by m xing. Application and curing of the coating
agents andz8 eSU't' 19 a#,tngs AlReS2bh! §AdRUEiSR
analogousl E% Qe res He adpegl on tlastear 24Khown in
Table 2. - A HPN| curingAmogat 90%Adhesi on
Adhesi gn anple pronDter weight) after Rafiter 24h D
(% by curing at 90% 5 (kg) (keg) ght)
R-H. (kg) (kg) 1 = +066—+1+66- 50- 150
10 2 [err]}gl ycidyl oxypro- 2 1000-110Q 100-150
pyl trinethogy- filane 3 3-butenyltrieth- | 1009-1100] 50999 1000
.100- 150 oxy@ila eglﬁclthoxYPﬁﬂoh)drachloridelﬂpﬁfﬂépp] }va 0
enzyl ami no) et hy .iggéFPF aﬁynopror | - rinethoxysilane
750- 1000 50-1 nn et hyl - [er ap y I -
N-[er g |- ami goet noh&gpﬁkhlggkagpropyltrl-
eN-g=(N-vinyl-
enzylamlno)efhyl-
"}=y—aminopropyl-
s ;imeth5§ysg§ane 2 750-1000| 50-100
20 5 -p-aminoegéyl-y-
aminopro tri-
ethogysg{ane 1 1000-1100 500
6 N-p-amlnoethyl-y-
amlnopropyltrl-
25 ethoxysilane 2 1000-1100 500
7 Ftp—amlnoethyl-y
aminopropyltri-
lmethozysg{ane 3 900-1000 450
8 3-azidopropyl-
30 triethoxysilane 1 1000-1200 550
9 3-azidopropyl-
triethoxysilane 2 1100-1300 650
10 3-azidopropyl-
triethogysggane 3 1000-1200 600
35 11 3-azidopropyltri-
ethoxysglagz + 0.5 950-1050 500
. N-g-aminoethyl-y- |
” aminopropyltri-
methoxysllani 0.5 _
40 12 3-azidopropyltri- _
ethoxysglagz + 0.75 1000-1100 500
N-ﬂ-amlnoethyl-y-
aminopropyltri-
methoxy311an§ 0.75
45 13 3-azidopropyltri-
ethoxysflaﬁz + 1.0 900-1000 450
N-p-am1noethyl-1
amlnopropyltrl-
methoxysilane 1.0
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1000- 1200 600 35 11 3-azidopropyltri- ethoxysilane + 0
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0.5 40 12 3-azidopropyltri- ethoxysilane + 0.75 1000

500 N-[err]Bsni hoet hyl -[err]- am nopmemptt r | - i|lRedheesion

13- 3-azi copl®byl tri- ethoxysil ane (P) 1after gfiterp@th
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curing a—00dewet-ght R—H—Ce) —tke—1—14
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Examples 1 to 10 show that by addition of N-g-
, aminoethyl~y-aminopropyltrimethoxysilane, the loss in
adhesion after exposure to moisture can be reduced,
while if other known silane adhesion promoters, such
20 as, for example, vy-glycidyloxypropyltrimethoxysilane,
3-butenyltriethoxysilane and the monohydrochloride of
N-g=(N~vinylbenzylamino)ethyl~-y~aminopropyltrimethoxy-
silane, are added, a considerable loss of adhesion on
exposure to moisture is to be observed. By addition of
25 3-azidopropyltriethoxysilane, however, it is possible
for the loss in adhesion after exposure to moisture to
be reduced again significantly in comparison with
addition of N-g~aminoethyl-y-aminopropyltrimethoxy-
silane.

S~ 30 Furthermore, when the aminoalkoxysilanes are
used as adhesion promoters, uncontrollable
polymerization reactions (probably Michael addition of
the amino groups) and therefore a non-reproducible
increase in the viscosity of the coating agents occur

35 under certain circumstances. This effect does not arise
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dj) at least one azidosilane of the general formula

(I)
20 N3-R3-si-R1,(ORZ)3.p (1)

wherein Rl représents a C1-C3-alkyl or a phenyl, benzyl
or toluyl group, R2 represents a Cj-Ca-alkyl or Cy-Cy-
alkoxyalkyl or a phenyl or benzyl group, R3 represents
«_- 25 a Cj-Cg-alkylene group, which can be interrupted by an
oxygen atom or sulphur atom or a -(N—R4)—group , Wherein
R* denotes a hydrogen or a methyl, ethyl or phenyl
group, and n represents 0, 1 or 2, and, if appropriate,
dy) at least one aminoalkoxysilane of the general
30 formula (II)

HyN-RO-8i-ROp(OR7)3-p  (II)

wherein R° represents a Cj-Cg-alkylene or a C5-Cs—.
35 cycloalkylene or =-arylene group, which can additionally
be substituted by one or two Cj-Cz-alkyl groups, and RS
and R’ independently of one another represent a C3-Cg-
alkyl or a Cg-Cg-cycloalkyl group, which can likewise
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groups, and®mSChiCeeatkyy Groyp,, R™ repxpRents @0n§b§ 678 EBBrding to
Gaim 1, chgegbaptahdzadisnothat it conprises, as conponent ([err]), 5
azi dosil aneg of theLfornula (J) in.wiich repy.esent.s a -akkyl group,
[err] repreéénts a FgPFfpglk é@%&s &gﬁﬁ aR%cﬁsgésgf §5° éfé%%at?ﬁg '
conposi t i oncharacteérigedt o Cmi m thatharaci®ri zedomprises thaB- it
conpri $gs : < : ' ; trie Lhan conponent ([err]).
a T 263 pridoprapyiteisRELRYBI BANL ! Ao LY e RaRT b S,
‘characteriz@d in Fﬁatlngtpqampgﬂtgegzacs@u@aqinﬁguone of cFlpims
~E[err]-am goetly! 3 er idnapldtYidRd i REHAOXYEL | 288mpr2BEs)T as
-férr]-am nopropyl trinethoxysil ane_15 and/oh \ .
N- et hyl - [ eFPRPRRERASpr opy (921 net holrérpRABOCLAYA SR RAPREPHLEF L ed
propyl tri nefeekyysilane and/or  y-aminopropyltrimethoxysilane
15 and/or N-methyl-y-aminopropyltrimethoxysilane and/or
triamino-modified propyltrimethoxysilane.
5. Coating composition according to one of Claims
1 to 4, characterized in that it comprises 1.2 to 2.2%
by weight, based on the total weight of the coating
20 composition, of component (D).
6. Coating composition according to one of Claims
1 to 5, characterized in that the monomer (B) is N-
vinylpyrrolidone and/or phenoxyethyl acrylate and/or
isobornyl acrylate.
e 25 7. Coating composition according to one of Claims
1 to 6, characterized in that it additionally comprises
at least one synergist and/or customary auxiliaries and
additives.
8. Process for coating a glass surface, in which
30 I) a beam~curable coating composition is applied and
II) the coating composition is cured by means of UV
radiation or electron beams,
characterized in that a coating composition according
to one of Claims 1 to 7 is applied.
35 9. Process according to Claim 8, characterized in
that the glass surface is the surface of an optical
glass fibre.
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b Coating conposition according to one of Clainms 1 to %4, =

characterized in that it conprises 1.2 to 2.2% by wei e
t:o§al wei ght of the coating 20 conposition, of coniﬂﬂ!m“iﬂlmﬁ“ﬂﬂmn
Codti ng conposition according to one of Clains 1 to 5,» Clearacteriszed in
that the nmononmer (B) is N- vinyl pyrcohghdane and/or phenoxyethyl acrylate
and/ or isobornyl acrylate. 25 . 7. Coati ng conposition according to

one of Claims 1 to 6, characterized in that it additionally conprises at
| east one s¥Bergi stOphical @lassnefibrexi rtharactenhzedddint that 3t

Process forjgogbakadd wiltdSSa Séb&ﬁiﬁgl ')d% hé‘igggﬁ r?f‘gggr?&g‘gju onsﬁgagtsed by

coating co Sition i pLied and

means of U(E?aﬁi%ﬁ“ﬁn ogge]?ectron beams, characterized in that a coating
conposi ti onlaccor di Uget @fonthef optdices. lglassy Eibzepl iaediortting 9to

Pr ocessgacc i 004 H0 ] C LZed in that the glass surface is

t he sur acee%?hgn]'% ??cg#’g}g'ﬁgls'sa#%§g$&ég'- 31 - 10. Optical glass
fibre, charddterizedsen ehatthe ibeamrauagblier hcgatdngi ngemBRBbELPRON
accordi ng tgc66£dfhgCal hel 3P Jladms 1 toUge fr tdvatind ceptibags fibres
accordi ng t015 gﬁl m 10 as optical wavegui des. 12. Use of the

beam cur abl #-283at+RE®*Rdnposi ti on according to one of Clains 1 to 7 for
coating optical glass fibres.
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