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The present invention also relates to a process
for coating glass surfaces, in particular optical glass
fibres, usingthese radiation-curablecoatingcompositions.

Optical glass fibres have achieved constantly

20 increasing importance in the sector of communications as
optical waveguide fibres. For this application, it is
absolutely necessary to protect the glass surface against
moisture and abrasion. The glass fibres are therefore
provided, immediately after production, with a protecting

25 paint coat. '

Thus, it is khown, for example, from EP-B-114,982
to provide glass fibres firstly with a buffer coating
(primer) which is elastic, but not very hard and not very
tough, and then to apply a radiation-curable top coat

30 which has high hardness and toughness. The two-layered
construction is intended to ensure good protection of the
optical fibres under mechanical locad, even at low tem-
peratures. As the top coat, radiation-curable coating
compositions based on a polyurethane containing diethy-

35 lenic end groups, a diethylenically unsaturated ester of
a diglycidyl ether of a bisphenol, and a monoethylenical-
ly unsaturated monomer, the glass transition temperature
of the homopolymer prepared from this monomer being above



s Z-ﬁ{ern], are enpl oyed in EP-B-114,982. However, glass fibre coatings of
this type have the consi derabl e di sadvantage of only poor adhesion to the
gl-ass surface. In particular on exposure to noisture, 5 this adhesion is
further inpaired, under certain circum siagnces even so greatly that ful

| oss of adhesion on the glass surface occurs. The probl em of poor adhesion
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radiation-cur abé@thQLXf&H&',em Cﬁ‘l)3-yaminoethyl-7-aminopropyltrimethoxy-
silane and y-glycidyloxypropyltrimethoxysilane. There is

20 no mention in this application of the loss in adhesion of
the glass fibre coatings on exposure to moisture.

It is also known, from Japanese Patent 45,138/85
of 8 October 1985 (corresponds to Japanese Preliminary
Published Specification 42,244/80 of 25 March 1980), to

25 employ organosilanes as adhesion promoters in radiation-
curable glass fibre coating agents. The film-forming
components employed are polymers having azide groups.
y~-methacryloxypropyltrimethoxysilanes, y-aminopropyltri-
methoxysilane and y-glycidyloxypropyltrimethoxysilane are

30 mentioned as suitable silanes. However, it is essential
to Japanese Patent 45,138 that the azide groups are
incorporated into the polymers in order to increase the
curing rate. This publication too does not therefore
mention the problem of the effect of moisture on the

35 adhesion of the glass fibre coating.

Finally, EP-A-149,741 discloses liquid,
radiation-curable glass fibre coating agents which
contain, besides a radiation-curable, polyethylenically



3% unsat urated pol yneric conmpound, 0.5 to 5% based on the coating
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The present J.nvention therefore had the object of

providing radiation~curable coating compositions for

coating glass surfaces, in particular optical glass
fibres, in which the resultant coating, after exposure to
20 moisture, had only slight loss in adhesion, or none at
all, compared with the corresponding freshly prepared
coating examined immediately after curing.
The object underlying the invention is achieved
by a liquid, radiation-curable coating composition for
25 coating glass surfaces which contains
A) 56 to 89% by weight, based on the coating compo-
sition, of at least one diethylenically unsaturated
polyurethane optionally containing urea groups,
B) 10 to 30% by weight, based on the coating compo-
30 sition, of at least one ethylenically unsaturated
monomer,
C) 0.5 to 8% by w91ght, based on the coating compo-
sition, of at least one photoinitiator, _
D) 0.05 to 6% by weight, based on the coating compo-
35 sition, of an alkoxysilane,

the sum of components (A) to (D) in each case being 100%
by weight.
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R o The coating conposition is characterised in that conponent (D) is
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ple, vy-glycidyloxytrimethoxysilane and the monohydro-
20 chloride of N-g-(N-vinylbenzylamino)ethyl-y-aminopropyl-
trimethoxysilane, are used.
Thé coating composition according to the inven-
tion is described below in greater detail:
The diethylenically unsaturated polyurethanes (A)
25 employed as the film-forming component can be obtained by
__ reacting a diisocyanate or polyisocyante with a chain
St extender from the group comprising diols/polyols and/or
diamines/polyamines and/or dithiols/polythiols and/or
alkanolamines and subsequently reacting the free isocya-
30 nate groups which remain with at least one hydroxyalkyl
acrylate or hydroxyalkyl ester of other ethylenically
unsaturated carboxylic acids.
The amounts of chain extenders, diisocyante or
polyisocyanate and hydroxyalkyl esters of an ethylenically
35 unsaturated carboxylic acid are selected here so that
1.) the equivalent ratio between the NCO groups and the
reactive groups of the chain extender (hydroxyl,
amino or mercaptyl groups) is between 3:1 and 1:2,



5 - and is preferably 2:1, and 2.) the OH groups of the hydroxyal kyl
esters of ethyl- enically unsaturat ed carboxylic acids are present in a
stoichionetric anmount relative to the still- 5 free isocyanate
groups of the prepolyner nade fromisocyanate and chain extender. In
addition, it is possible to pr epar e the—p@lyurethanes (A by firstly
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between 3:1 and 1:2, and is preferably 2:1, and the
equivalent ratio between the remaining NCO groups and the
OH groups of the hydroxyalkyl ester is 1l:1.

W 20 It is of course possible to use all intermediate
forms of these two processes. For example, some of the
isocyanate groups of a diisocyanate can firstly be
reacted with a diol, more of the isocyanate groups can
subsequently be reacted with the hydroxyalkyl ester of an

25 ethylenically unsaturated carboxylic acid, and the
remaining isocyanate groups can then be reacted with a
diamine.

These various preparation processes for polyure-
thanes are known (cf., for example, EP-A-204,161) and do

30 not therefore require more detailed description.

Isocyanates which are suitable for preparation of
the polyurethanes (A) are aromatic, aliphatic and cyclo-
aliphatic diisocyanates and polyisocyanates, such as, for
example, 2,4~ and 2,6-toluylene diisocyanates and mix-

35 tures thereof, 4,4’'-diphenylmethane diisocyanate, m-
phenylene diisocyanate, p-phenylene diisocyanate, 4,4’'-
diphenyl diisocyanate, 1,5-naphthalene diisocyanate, 1,4~
naphthalene diisocyanate, 4,4’-toluidine diisocyanate,



6 - xylylene diisocyanate and substituted aromatic systens, such as, for
exanple 'di ani si di ne diisocyanates, 4,4'- diphenyl ether diisocyanates or
cl orodi phenyl ene [sic] diisocyanates, and higher-functional aromatic
i socyanates, 5 such as, for exanple, 1,% 5-triisocyanatobenzene, 4,4' 4
"- triisocyanattriphenyl methane [sic], 2,4, 6- triisocyanato- t ol uene and
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2,4- and 2,6-toluylene diisocyanate, 4,4 '-diphenyl-

20 methane diisocyanate, hexamethylene diisocyanate, isopho-
rone diisocyanate and 4,4’-methylene bis-(cyclohexyl iso-
cyanate) are preferably employed.

Examples of suitable diols and polyols are, for
example, ethylene glycol, propylené 1,2-glycol and 1,3-

25 glycol, butanediols, pentanediols, neopentyl glycol,
hexanediols, 2-methylpentane-1,5-diol, 2-ethylbutane-1,4-
diol, dimethylolcyclohexane, glycerol, trimethylolethane,
trimethylolpropane and trimethylolbutane, erythritol,
mesoerythritol, arabitol, adonitol, xylitol, mannitol,

30 sorbitol, dulcitol, hexanetriol, (poly)-pentaerythritol;
further monoethers, such as diethylene glycol and dipro-
pPylene glycol, and polyethers, the adducts of the polyols
mentioned and alkylene oxides. Examples of alkylene
oxides they [sic] are suitable for polyaddition to these

35 polyols to form polyethers are ethylene oxide, propylene
oxide, butylene oxide and styrene oxide. These polyaddi-
tion products are generally called polyethers having
terminal hydroxyl groups. They may be linear or branched.



terninal hydroxyl groups. They may be l|inear or branched. - 7 - Exanples -
of polyethers of this type are pol yoxyethyl ene glycols having a nol ecul ar
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wei ght, of from 200 to 4, 000, pol yoxytetranethyl ene glycol, polyoxy- 5
hexamet hyl ene . glycol, - pol yoxynonanettyl ene gl ycol,

pol yoxydecanet hyl ene gl ycol , pol yoxydodecanet hyl ene gl ycol and m xtures

gheregr. CIPerEkampSe?foFO@bq&gHHersIdxutnﬂsmxyp@tafésPanyo eehPeetiged. o
ui t abl e pol ye Qse ar t i Leg6hi N9
pol yol s of thlé!ﬂ?%ggg é%c%ngs%e?* ecug diy\ég}T q"oll Lyt Ehe g& %I 6%
triethyl ene gl 9§bY°XYPIODHﬂ-en9d|9)1¥cql$ baving- ai mbleguﬁanemmhml ofind

m xtures there 0206 &)g L bapa
1,2, 6- hexanetr?%?m N%en‘tp;erd(jtﬁl&)%w&%g%{naégryt hri tglg&epgl 81 °’é¥yt h-

15  ritol? nBekyrey Y&SQPdesg ¥AAlsucrB %Y°mﬂn9!“ﬁ§h¥?r§n8m dﬂ%YC%ch as

et hyl ene oxi depomyoﬂyaeaamethsbeeﬁé M glyfcesi t her polyokirasnbeamethglehabl e
pol yet her diols

bF butyl ene 20917681 a2, piRelged EhsEebly CoPhSR Evaes, et rRoTRiRYR1EYS"
preferably pol gzeneeglycolls ebhldnshmn dieso dpmresikd { cSubkalnpeepolpgtheact i ng
the above”ent'ﬁafgo% a‘ﬂé é(‘ié& @ saag%y ?fédﬁb g&ﬁ@&a%%f%agéﬁgg' €,

phthali.c acid Ic acld exa C aci acl
Bzl ai ¢ adPd, Beluels raé.‘ahlﬁenm%: £ach ag &ttayélenacgélyc%wraeﬁtbﬂﬁwshm i

aci d and heX&C?lﬁéém?pE@l&m@neb dda,aqph-ﬁmmévi t!l]ﬁlsebﬁﬁaﬂés- it

I's al so possib ; Fel r agh rldea 1 f .t emg i 8 I bl e
to use pol ycap b? eto eGEI granggiol, gnd, | Bixt ¥ Bse %?Bﬁﬂgts 9r¥C8hPai ned,
for "exanpl e, byrimethybglethanegaptoimethyptolpropandi b}2,Schaxanetnids,are

{eat] on ot UPEIRERSIERsEe, IREGHCIAEILIBELON p R K1
group andldy reétely ngu%bhybstqakymﬁx@e%lerqnﬁbd sucE®sene Wishonal ksrhese
recurring nol esyidésyni g8chBYas Odtiylde oxide, propylene oxide or
mixtures thereof.
Examples of suitable polyether diols are also the
polymerisation products of tetrahydrofuran or of butylene
20 oxide. It is also possible to use polyester polyols,
preferably polyester diols, which can be prepared, for
example, by reacting the abovementioned glycols with
dicarboxylic acids, such as, for example, phthalic acid,
isophthalic acid, hexahydrophthalic acid, adipic acid,
25 azelaic acid, sebacic acid, maleic acid, glutaric acid,
\J tetrachlorophthalic acid and hexachloroheptanedicar-
boxylic acid. Instead of these acids, it is also possible
to use their anhydrides if they exist.
It is also possible to use polycaprolactone diols
30 and triols. These products are obtained, for example, by
reacting an e¢-caprolactone with a diol. Such products are
described in US Patent 3,169,945.
The polylactone polyols obtained by this reaction
are distinguished by the presence of a terminal hydroxyl
35 group and by recurring polyester units derived from the
lactone. These recurring molecular units may conform to
the formula



’.theﬂforhula - 8- [err] inwhich nis preferably 4 to 6, and the
substituent is hydrogen, an alkyl radical, a cycloal kyl radical or an

al koxy radical, no substituent containing nore than 12 5 carbon atons and
the total nunber of carbon atons in the substituent in the lactone ring not
exceeding 12. The | actone used as start+ng #aterial can be any |actone or
any conbi nation of |actones, but this |actone should contain at |east 6
carbon atons in the ring, for 10 O exanple 6 to 8 carbon atons, and at

| east 2 hydrogen sub- stituents sloul d be present on the carbon at om bonded
to the oxygen group of the ring. he Ig tQne used as starting material may
be represented by the general for ‘[ QP] [err] 15 i n which n
and R are as gl ready.defined a The I nes h ar ferreq in the
i nvention for fh& dt at§ R e’f‘ﬂ%]%o?y f‘gng‘&r 3“@5 S’Iugé‘?:oﬂ'és in
whi ch n has thgdmdgan/laﬂhalhpstrpd&baﬂneﬁIqxnlnﬁikylsnbdicahedr an

[err]- caprola %ﬁﬁéﬁin Rgs hﬂ%t&%h% éﬂﬁk 'ﬁoﬁ%sﬂﬂﬁh'ﬁﬁents
are hydrogen. one 15 par |cu- ar pre erreg. |nce it
avai | abl e3in R@Q?Q hef Ferbencatoms ﬁpoﬁéﬁtles

| nngddi E i on, \%bsw&;@d%erld &.Qié)l rl%':‘cﬁ&féf | l}ﬁ t%ﬂdr&tdeéimi a®s in b

conbi nati on. es of alip .G dio are.suitable
fio the reaction wt hTthr?elIa§ 0% used A% s B:Ia(;'tg.ng F"@%&%?énﬁaéhé’& af¥ve for
the reacti on \laicitoniee oxa ipyX vomb inmaitdon Eta&pbesneb,sbumamhasadanesnere

et hyl enedi am t pen X ept.a - and
dodecanethylegigéiérﬁa %?ﬁ?zéééi%F§F4€4é?rb€§tﬁt?ﬁ€x§b thehgaﬁﬁedlan1ne
propyl end@i aniexemple 6h&oc8r carbondatomes| sad gt elr%‘%ﬁfara hyslrogesh sad- f or

exarrﬁlt e, pol yBtaRentd HATd ®e PHeRINtConditid BATHIAY akdwA bdpldeaU kar

the oxygen group of the ring. The lactone used as starting
material may be represented by the general formula below.

o C =20
sz (CRZ)n/,

15 in which n and R are as already defined above. The

N lactones which are preferred in the invention for the
preparation of the pdélyester diols are caprolactones in

which n has the value 4. The most-preferred lactone is

substitued e¢-caprolactone in which n has the value 4 and

20 all R substituents are hydrogen. This lactone is particu-
larly preferred since it is available in large amounts

s and gives coatings having excellent properties. In
addition, various other lactones can be used individually
or in combination. _

25 Exaﬁples of aliphatic diols which are suitable
for the reaction with the lactone are the diols already
mentioned above for the reaction with the carboxylic
acids.

Examples of suitable amines are ethylenediamine,

30 tri-, tetra-, penta- hexa-, hepta-, nona-, deca- and
dodecamethylenediamine, 2,2,4- and 2,4,4-trimethylhexa-
methylenediamine, propylenediamine and the corresponding
polyalkylenediamines, such as, for example, polypropy-
lenediamine, polyether diamines having a molecular weight



‘- 9% of from200 to 4,000, for exanpl e pol yoxyl et hyl enedi am ne [sic],
polyoxypropylenedlan1ne pol yoxyt etranet hyl enedi - am ne, 1, 3- and
1, 4-but yl enedi am ne, isophoronedi am ne, 1,2- and 1, 4-di am nocycl ohexane,
4, 4" -di am nodi cycl ohexyl - 5 net hane, -9 -
bis-(3-nethy| 4- aninocyclohexyl)nethane 2,2- bis
(4 an1nocyc|oheﬁzl)progane 7- dloxadecane 1, 10- di am ne,
, 9- di oxadodec 8fefxomp epahvn%rowonéﬁnyﬁmmmpﬂg-peﬂwwayﬁpaéaaﬁ@eﬂlgmaaEan1ne

[S|c] nltrllq@ab (epbaye heh%ﬁﬁhmﬁ% a shgakyeet&ama%mghéﬁba@-

N- ( 2- am no- .eth hano i nes ropyl)

- gret hyl ani ne agx %,%OQ ei y?‘agn ﬁﬂ%ﬁiﬁﬁgaéxménﬁm ﬁgogiorgne%mml%

Ec_ycl (()gexyl an AQRpr epdng, -ﬂhéﬁlmcmqlmhmé,ﬂhyre@miunmdﬂmlohexyl-
ris amgnoe ne n ngs

I nt eger be weenq—'b")éta?l1 15 l% qprieﬁéﬁ?% fa= fﬂgn%Fgc#h%%)err?Jaaré [ ntlcal

or different abipl(éramdnegyesleh qugﬂfkﬁve gr odpd -gioxarecane-dnddps

contai ning et ha&aﬁ;&w)% Bﬂdﬁ.éﬁzﬁd%a%%alﬁ@wlnqzztﬁanﬁh%f efiaﬂb&‘.h 44 ,Cialons.

Exanpl es of polya nepo am_nes, of. this type are th Ienetrlan1ne
triethyl ene- xFéFPﬁﬁ*ﬁ%y éPﬁWPéﬁ%péﬁP&ﬂvnenl&Fﬁ Bﬁéﬁé SthaRfne.
Ejribprolpyl enet ehma.mer)e [sic] gt b&]hjam)]lammpentmpmolammbd N-(2-am1.no-h I
butyl englyri a xt e i\t hi ol's
and pol vt A0) & SeBg1) Stanls' GREREENEH o\l s B2y BCaRi foBrdBy )
and 1, 3- propan@&thwﬂamlnsutaheﬂmth+ﬂ1ﬂm9t¢E¢ﬂm#nQDEt@mﬂ%e:h xamdaotirol s
and the ot her BRIk ggn?yaﬂgiéﬁ wbhe2dhohs etk ﬂbugued
Sui tabl e for i?t?g%u0| t he et eni c S 9 °§?g ?hg grgg§g g?o t he
pol yur et hane aPBiR@dr o‘éé;%ls'a(%y?m ety } Bt eﬁf‘ alﬂﬂ}lﬁ%‘éﬁﬁa dt
cahboxyl i c aci dexrmadah }gﬂ-(kymgaqpm hy dioxaet iytegerybetween 1 and

o o BB 5L B AN 60 A2 e NALRIRY! o8 Yo
hydr oxyal kyl egtl{wéeme nerhupsy| 6x asey oalimlmeacgmupﬂal o ad ,lene
i taconic aCid,gﬁbﬁbgnbﬁn%ﬁhﬁln%n@théﬁc@959@%9 3% @ach case having 2-6,
preferably 2-4, C atoms. Examples of polyalkylenepoly-
amines of this type are diethylenetriamine, triethylene-
20 tetramine, tetraethylenepentamine, dipropylenetriamine,
tripropylenetetramine, tetrapropylenepentamine and
dibutylenetriamine.
Chain extenders which can be employed are also
dithiols and polythiols, such as, for example, dithio-
25 ethylene glycol, 1,2- and 1,3-propanedithiol, butane-
dithiols, pentanedithiols, hexanedithiols and the other
S-H analogous compounds of <the diols and polyols
mentioned. _
- Suitable for introducing the ethylenically
30 unsaturated groups into the polyurethane are hydroxy-
alkyl esters of ethylenically unsaturated carboxylic
acids, such as, for example, hydroxyethyl acrylate,
hydroxypropyl acrylate, hydroxybutyl acrylate, hydroxyamyl
acrylate, hydroxyhexyl acrylate, hydroxyoctyl acrylate
35 and the corresponding hydroxyalkyl esters of methacrylic
acid, fumaric acid, maleic acid, itaconic acid, crotonic
acid, and isocrotonic acid.



‘ - 10 - The unsaturated pol yurethane is enployed in the coating conpositions
I n an amount of from56 to 89% by wei ght, based on the coating conposition.
Besi des the pol yurethane (A) just described, the 5 coati ng agent
-accor'ding to the invention also cont aing glQ to 30% by 'wei ght, based on the
coating conposition, of at |east one ethylenically unsaturat ed rmnorrer (B).
Exanpl es of suitabl eeqﬁg%r(\orrers are eéhox et ho et hyl, acrylate

vi nyl pyrrol i done, yIREALICREPE PG WF% anﬁl r‘rﬁt RypLoygd J'é'r'ntf%et hyl

acryl ate, hydma«;aatdnyd:ompogiaiens bﬁlnonyletdupumbcrq/ﬁ afeomi §6btenB9tadyy| at e,
di et hyl acryl ‘%ﬂl &y&ﬁo&ggtcﬁé ,ﬁg(oﬂépoﬁw table are
yacry

di acryl ates an ates, suc | e, butanedj.ol  diacry-
late, trinethylolpr orﬁﬁ%i‘éﬁ%lc‘i‘}}? e&‘él%’%l}‘?%ﬁ;r%)atfé‘sﬁfges%‘rﬁ% ViR |>/t ol

g} aﬂ )élrnaZ%oatr&?éﬁﬁx @dbglﬁdle@ tdi eaéxéiﬁ{reﬁthaw dAlse contwinarioei ght
ra 0

EP- A- 250, 631. tcrﬁ#"%%a'nﬁ'ﬁ k’%\?ﬁ 8PyF§?eg‘g?%%\€ X ,&g(geflg%%él (ffi cﬁr‘gy

pol yoxybut y| eresasst romne etthyllanmldlysunseturpbedl pononeys (B)hp|Examples

1, 12-dodecyl , di ﬁ.’éﬂig m@ﬂ?me&% aﬁéog‘é?lgtx?%th ?(gb%?ﬁrtl' YerfratdiPhes of

acryl ic acidSu t one I meric whi ch _general ly has

36 C at ons. mmﬂmmlxmﬂnmwﬁthﬁ}ei§@Fﬂe%caf%as?sc¢lz!? h¥hm t abl e.
Cobor 12 acryl LI mgﬁ%‘%?ﬁwyr R e gt
s e NONES. S 0|.n {iator

enpl oyed in t%é“@cﬁl ¢ ng HPLO Wﬂgos‘?‘imt% gf’d‘ﬁ thceF‘%ﬁ %t ?agﬁ in an
?Eount ;)f f r alldydl ety bacwy lxte . hrarlfsbesalnltpbletaré%bycnmlqhe$ anbed on

e coating ar h
coati ng agentc%&%%%‘?g/ é&s'h %6&%% ig'hgtldn Vi S gl e |g -El'hg
ceating 35 mmosmrmtlazk@mw% twqm‘?orﬁ terured
by nmeans; f Lﬁéﬂt?é&z?}tl?ﬂitén td¥ & 158 se k%&@ethbaSBGn@h@h@ml tbimsar ar e

usual |y enpl oyed, fO
di et hoiyaggtd%irﬁqw exa;rlra)“unacet OR\h 2%{]1 ar wc-?fg ngh%noﬂ?dm 400 to

4,000, preferably 600 to 2,500, which are described in
EP-A-250,631. For example, the two acrylate groups may be
_ separated by a polyoxybutylene structure. It is also
20 possible to employ 1,12-dodecyl diacrylate and the

~ product of the reaction of 2 moles of acrylic acid with
one mole of a dimeric fatty alcohol, which generally has
36 C atoms.
Mixtures of the monomers just described are also
25 suitable.
. Preferably employed are N-vinylpyrrolidone,

phenoxyethyl acrylate, isobornyl acrylate and mixtures of
these monomers.

The photoinitiator employed in the coating

30 compositions according to the invention in an amount of

from 0.5 to.8% by weight, preferably 2 to 5% by weight,

based on the coating composition, varies with the

radiation employed to cure the coating agents (UV radia-

tion, electron radiation, visible light). The coating

35 compositions according to the invention are preferably

cured by means of UV radiation. In this case, ketone-

based photoinitators are usually employed, for example

acetophenone, benzophenone, diethoxyacetophenone,



E mcﬁl oroacet ophenone, propi ophenone, benzoin, benzil, benzil dinethyl
ket al , ant hraqui none, thixanthone [sic] and thi oxant hone derivatives, and

m xtures .of different photoinitiators. 5 Together wth the
photoinitiators nentioned, various amnes, for exarrpl e di et hyl am ne and
triethanol - am- ne, can be errpl oyed, if apb?‘oprl at I n anmobunts of up to 4%

by wei ght, based on the coating conposition, and act as synergists. 10
As the conpondghtcklerpacetopbenhnej nvpnopbophehenepat bagze6 ONpPoshbéneOs,
contain 0.05 t y 0 0Si ti.on

Eeﬁz/ij? dﬁéﬂﬁ#l li%%%q. rﬁ e nea}ﬁg.xtdoq% e P4 L8 he Is:.c]

N, [err]-am noeth h no- prog
y- am nopr opy! t'?‘il b?i@?‘FEﬁéeNdeﬁéﬁ’HWWSam mitune s fiokiEfénemt or
tri am no- nodi fpledtdﬁnltj)aﬂ@ykt rimet hoxy5| I ane (for exanpl e DYNASYLAN err]

adhesi on onoters e TR AMDY Ici roduct from Dynamt Nobel
Cheni e). These al koxys¥ gaklen, vithine m% aI‘I’ 16iA%oRs o diratkiored,

theref ore needamiows areines pefor re:gamlerdmtlwlamﬂwfaﬁd endrr@atam-agent S

t d th
Coat 1 ng-compostt g %W‘y *5"9%?6% oo pBr R Ly Y apoes of e "

met hoxysi | ane R 4%t SGQJMdtbﬁ chatiogt icoppemiidsin,i cand of
[err]-am noprca:ml;tas Wﬁg{;gne or 3 to 5% by wei ghtI basedhon thfa
coatin Cﬂfrp05|t|on mat [err]-am popropyl trinmethoxysilane or
4to 6°g/o By wei ght , ba?&% t'n %%‘%'Fb‘b&"\‘f tgh ‘B{ﬁ inventiRindde i ed

propyl - tri netdeadtdng mﬁdmtmﬁmﬁiﬂﬂﬂ%ﬂ[m rd% asihese ght)) GEsed €7 S,

"t TRI AMO' ,5p C I n as._conponent
(Dglpeso on °8 eccg(%ﬁny %om |olln?é gg‘ctgr %jg%lﬁn%%eﬁ) e on
may, if appr oM%ﬂt@dﬁﬁﬁhmﬂya%ntramlagﬁmpﬂyramethomeiaaed N-

MLI e |n e ﬂi@é%&egf susbis)lt%n%:gg%?' E d/\/%ldlﬂ_t are fsfgw
t
ggentg gg%t %’ %ﬁﬂ%@%"y al fR5 exgpele |W ﬁléliito

the gl ass sur mmaenaa,an's:y@‘e FRTANOMGL bonlmeﬂélampd)rod@@t Hiom Dyalands for

g’;ﬁgﬁ: ﬁg SPr ayjdi r@ﬂéﬂ&%) fl egeoat 'lrl‘c%xysll % K © Rl 91 ly
available products and therefore need not be described in
greater detail. Preferred coating agents are obtained by

20 employing either 0.5 to 2% by weight, based on the
coating composition, of N,p-aminoethyl-y-aminopropyltri-
methoxysilane or 2 to 4% by weight, based on the coating
composition, of y-aminopropyltrimethoxysilane or 3 to 5%
by weight, based on the coating composition, of N-methyl-

25 v-aminopropyltrimethoxysilane or 4 to 6% by weight, based
on the coating composition, of triamino-modified propyl-
trimethoxysilane (for example DYNASYLAN’ adhesion promo-
ters, "type TRIAMO", commercial product from Dynamit
Nobel Chemie) as component (D).

30 The coating compositions according to the inven-
tion may, if appropriate, additionally contain customary
auxiliaries and additives in customary amounts, prefer-
ably 0.05 to 10% by weight, based on the coating composi-
tion. Examples of substances of this type are flow agents

35 and plasticisers. The coating compositions may be applied
to the glass surface by means of known methods of appli-
cation, such as, for example, spraying, rolling, flow-
coating, dipping, knife coating or brushing.
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.- 12 - The paint filns are cured by neans of radiation, preferably by nmeans

of WV radiation. The equipnment and conditions for these methods of curing
are known fromthe literature (cf., for exanple, R Holnes, U V. and EB. 5
Curing Fornulations for Printing Inks, Coatings and Paints, SITA
Technol ogy, Acadenic Press, London, Unita@ Kingdom 1984) and require no
further description. The present invention also relates to a process for

coati ngta gl ass surfane ba%mi @{11_&1@ ;é)el g)éxrtédrﬁ (yﬁ\gaaa B EHHQaEQghl ngt ]
conposition is ap I'ch containps .t Q .89% sed on the
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sition, ob atChwing oﬁ@rphbaﬁmnm ater, %memzmg Inks,D) Cpays-ngs 6%1@y

wei ght, basedPQQnEQ S PN 'tAéHHeﬁEca@réégoxﬁéhhéﬁe UhHQeaum‘ﬁ

conponents (A in each case Neing 100% wej

coati ng conpo FPQQ& m; 49840 cangy regRdLe °U@u5F %crlFﬁﬁéHPron

radi ation. The procesghes present! driveartioch tc—hEéo thel£0Sd | B a0pRO_EEBEON
contains, as onpone D noet

kerr]-am nopr B§IFPF£&P§ éygwékgnghﬁggkgﬂrf ﬁ?ﬁﬁ%ﬁopyltrlnethoxy si |l ane

or N- net bl - [ el ) - aninadiieddpn-curabiex eod tbEing cromgositiomniaocappdieded

propyltrlnethoxy5|bﬁggh E8nhtd iR © detalled description of the coating
agent enployed in the process accor di to the invention and of the way in

whi ch this process®ds38akpi &Y® K we hried ondhe coakiggscompgsiz of
this description. 35 tion, of aflllegitomes diethiydendcadlyhansavarhted is

B ot vear S Ao Rt 8RRy Bl el R
15 B) 10 to 30% by weight, based on the coating
composition, of at 1least one ethylenically
unsaturated monomer,
C) 0.5 to 8% by weight, based on the coating compo-
_ sition, of at least one photoinitiator, and
W, 20 D) 0.05 to 6% by weight, based on the coating compo-
sition, of an alkoxysilane,
the sum of components (A) to (D) in each case being
100% by weight, and
II.) the coating composition is cured by means of UV or
25 electron radiation.

The process is characterised in that the coating
composition contains, as component (D), N-g-aminoethyl-
y-aminopropyltrimethoxysilane or y-aminopropyltrimethoxy-
silane or N-methyl-y-aminopropyltrimethoxysilane or

30 triamino-modified propyltrimethoxysilane.

For a more detailed description of the coating
agent employed in the process according to the invention
and of the way in which this procéss is carried out,
reference is made to pages 5 to 13 of this description.

35 The process according to the invention is par-
ticularly suitable for coating optical glass fibres. In
particular when optical glass fibres are used as optical
waveguides, it is important that the coating compositions
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‘wavegui des, it is inportant that the coating compositions - 13 - applied

to prot'ect the surface have good adhesion to the glass surface even on
exposure to noisture. Losses in adhesion of the coating after exposure to
noi st'ure - which cannot be avoi ded when glhass fibres are used as 5
optical waveguides - (for exanple gl ésg Tibres are exposed to the air
at coupling stations), result in paint damage on the glass fibre surface.
This surface, appilded &of peotess: sugfagenhavey geedi phBE igRn&Gedhef or
ot oper 1 oe. T e e ot Lon A LR coatina,

[ p the _dnvention an e coatin
conposi ti ons 288§FdPRy g ‘ﬁg%ﬁl'?%nafltﬁ paTIRLTNET tl-'r(?al<'§g1"%{-"'blg%si-bl e,
howgve;lh to awm.d:m hmmcm shdv avicdgiesl avitent ogbnssl ctabc:o@tia:g% haedngsvery
good adhegi on, _ev re_to st

§ gg%&?:%, %w?(regﬁﬁaig ﬂ?i: éﬁiﬁﬁ%fé las flb% cazkl Ng

conposi ti d9F8ven- 1790 can he gl ass
fibres either exposied t9r thef adrsahguURbNg cﬁt%qukﬁ-‘) rpr’?@?é’rlq)fmal‘%tcoat

system Suit afaqma g‘éooﬁoﬁ?@. gﬂaébeffﬁfé @irf&@er\mnmauﬁ&‘d@,mwmeh J.S

descri bed, for ex P-B-1 982 enti on

described in §hez g nP&‘é‘F&FItefin a8 ‘é?ﬁ)?p?%%l{ﬁllb%\/d%argeﬁg tfév
per cent ages abg hyranghof dulsess whiulességubtat éd @ hbose sén Em;nqmaé. 1

onp di_at, bl
Sar 1 or 0L 1 PapRest 153 e  RReS8Eh , dAcERERAY (oo (g TphyBntion dnd) 75- 8
triacryl ate, thepardatiofg prompositigns amtwmlang otg Ebﬁt IBVGB@AQM dmnet hyl
ketal and 2. 5#?}5%@% ,ennﬁgl?rst‘Enegdésiﬁfé)arﬁgw@ée&’:no% n&irbﬂdst(t@fse for

exanpl e, EP-B- by eacting 4 nol es of | ene

bi s- (cycl ohexyiisasyantiages w@hte Pé'Pé'é-de GRABANGFhr ‘B?;‘ﬁ%‘ae" céi°°
(ot ecul ar weigdhesidi)Oeveh (d¥ed e Ctifo nidismiﬂ"gd ol pr ogge

triacrylate and pheno et hyl .acryl ate hls

reacted Wth 2 nol es m@ oﬁihni%smh% q‘?ﬁ'é{l-

of pol yoxypr op:yﬂoeneu:hmnbee a@pﬂlw@lm t\heglgﬂ-a§§0)flbm&§ phbtleni dnatdies are
then added to dfjg, M W &ingle coat or as the primer of a two-coat

system. Suitable top coats in the case of the two-coat

system are described, for example, in EP-B-114 982,
20 The invention is described in greater detail in

~ the examples below. All parts and percentages are by
weight, unless expressly stated otherwise.
Example 1 (comparison)
A radiation-curable coating composition compris-
25 ing 75.8 parts of unsaturated polyurethane, 9.2 parts of
Y, trimethylolpropane triacrylate, 12 parts of phenoxyethyl

acrylate, 0.5 part of benzil dimethyl ketal and 2.5 parts

of benzophenone is prepared by known methods (cf., for
example, EP-B-114,982), by firstly reacting 4 moles of

30 4,4'-methylene bis-(cyclohexyl isocyanate) with 2 moles
of polyoxypropylene glycol (molecular weight 1,000) in

the presence of trimethylolpropane' triacrylate and
phenoxyethyl acrylate. This intermediate obtained is
reacted with 2 moles of 2-hydroxyethyl acrylate and then

35 with 1 mole of polyoxypropylenediamine (molecular weight
230). The photoinitiators are then added to the mixture.
Thoroughly purified (in particular grease-free)

glass plates (width x length = 98 x 151 mm) are masked at



. Tho?oughly purified (in particular grease-free) glass plates (width x

l ength = 98 x 151 nm are nasked at - 14 - the edge with Tesakrepp[err]
adhesi've tape No. 4432 (width 19 nm), and the coating conposition is
applied by knife coating (dry filmthickpgss 180 pm). The curing is carried
out -using a W irradiation 5 apparatus equi pped with two Hg nmedi um pressure
| anps each with a | power of 80 Wgm at a belt speed of 40 mm nute, in
2 passes at hk &ﬂ%ﬁre'r?"(’:g\ﬁOTWE ?P?heaﬁiﬁﬁﬁﬂ‘éﬁt tapee Ny 24320 (Wadhenp
(nmeasured usi ag g ,dand sy ,cddl HdRcompysd Brdidn Tid rappEiédsby) knige

The adhesion | e igngqi t reaf ier foll ows: - Careful ly
detach the beS?ﬁ%gﬁg gP hé %gﬁ% F%%?Fhelgﬁaggadging a razor bl ade. -
Attach a wire hook toTheecysiaghds garriel oné nsiingls UV irradéampgon
adhesi ve Sapeapparatﬂgoéqhﬂpgeap&iﬂﬁ1§&5%§Fﬁe@l$d3§3§§%d¥é Nagipls agghes at
t he nost constan& rate, possible. - Rsa of f the reng¥ | force regU|red
in g fromthe¥WhEdsuRe psRguer p@f 80 W/om,That, e t 8peeds of

eval uat ed by &0em#gingtehe inalupasslesaiate haflifopowedoylsd & od@t/em)i.nati on and

U Pt T LR e ot BB b Tadhgiied
Besi des this udhagi het dosimaitiesh WNICYRE, syssem ELT dinompdditiosghlest in
acecordangg Wi th DIN SBng8RahesibnliBOtabbba ifnbdiBtey! thakbh¢dePuhs | N
order to test the adhesion after exposure to 30 noi sture, the gl ass

pl ates were aéﬂ?ipﬂﬁélly stored for 12 hours after curing in suitable
climatic chanbers pavefgldayd@btacth &éheobpgehninguoifdthy €6i30%xroml eheve

at nospheri c huniditxaér.hsk gForres§%2$ ng.to DIN 50005) at room
temperature ([err]?. § using a rag } Sry after conpl etion of exposure,

i\

t he” Attach a wire hook to the detached part of the foil
15 using adhesive tape.
- Hook in a spring balance and remove at right angles
at the most constant rate possible.
- Read off the removal force required in g from the
measurement scale.
o 20 : The adhesion test is evaluated by averaging the
%J values obtained from a double determination and checking
the reproducibility of good (= high) adhesion values by
several repetitions.
The result of the adhesion test is shown in Table
25 1.
- Besides this adhesion test, which was carried
S

out, a roll peeling test in accordance with DIN 55 289 is
also possible; but was not carried out.
In order to test the adhesion after exposure to

30 moisture, the glass plates were addiiionally stored for
12 hours after curing in suitable climatic chambers
having a defined atmospheric humidity of 90% relative
atmospheric humidity (r.h.) (corresponding to DIN 50005)
at room temperature (25°C).

35 Immediately after completion of exposure, the
removal test using the spring balance was carried out
analogously to the adhesion test immediately after
irradiation.
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'_rer'mval test using the spring balance was carried out anal ogously to the
adhesion test imediately after irradiation. - 15 - In this case too,
the adhesion test was evaluated by taking the average of a double

determ nation. In the case of good (= high) adhesion values, at |east two
repeat neasurenents were carried out im ordér to check 5 the
reproducibility. The result of this test is |ikewi se shown in Table 1. The
test carried out for aﬁh&simchsemtodomtlyém@m et wase aviadgatled

| t h d t
results as a \B0UALNY (R "Werdfe of "a°q8Eb80dbEetniAatIbh!, ©4nd the?

glass fibre ma gi ves val ues Pése

practi ce whi cl¢asg eefvagoodel(F irigh) hédbeﬁé§nori"®3d¥%e gt 0%1??%% ttfﬂoass

fibres (typi c@legddty %é&&fé&ﬁé&tsuﬁeﬁa) caBraegnl ouwt (LPNp2aésotp theck
A radi atiaon-curabl e |nﬁ Zg,ent based on the unsaturated pol yurethane is

pr epar ed 2nal Exanple 1. In contrast to Conparison
Exanple 1, the coati ng.'meﬁésanidl tofbnehiy texEtai bs A%kewise gbhowbaded on

the total co |t|(1p of [err]-glycidyl oxypropyl- 20 tri met hoxysil ane.
Anal ogously t aé(}r?p i son Exanple 1, this coating agent is applied to glass-

pl ates by neans of a I@he ¢Q§¢apeﬂ'r@-&dy°fltl for mdherten 18y oth glagsed
using a merCUQFh d%%&reﬁéyhﬁnzﬁaﬁun.—els%ms(cgsseal 153&1:&@0 metHod
e a

%%I cl/[err eslion o coat I S. measu escriped in
npari s Fhdise methodels AL59 cr¥Eied (Prhg2br 9 ﬁésc ﬁ “E?é‘é‘rﬁba Cand

after st orage ﬁﬁrerkZ ditides Bt §ives cvalues alasepber thobemml prastt icgom
t enper at ure.

|t h
(conpari son) é‘l ?e%c%ﬁ%%ngé%gfeg%@eggﬁe[g%%a ohéo%%aq{%%a llfiia’(z)fﬂ'cbut WI th
t he differ enceglass ﬁﬂte:iﬁ%mmaghtflhm@mkneﬁs tlﬁfalﬂlﬁbfrpo& tion,

[arzr] gl yci dy'ﬁ_lﬁnﬂl%oﬂ (é&n{é& fl | ane are now repl aced by 2% by wei ght

A radiation-curable coating agent based on the
unsaturated polyurethane is prepared analogously to
Comparison Example 1. In coﬁtrast to Comparison Example
1, the coating agent additionally contains 2% by weight,
based on the total composition, of y-glycidyloxypropyl-

20 trimethoxysilane.

Analogously to Comparison Example 1, this coating
agent is applied to glass plates by means of a knife
coater (dry film thickness 180 pm) and cured using a
mercury medium~-pressure vapour lamp (dose likewise

25 0.08 3 [sic]l/cm®). The adhesion of the coating is measur-
ed, as described in Comparison Example 1, immediately
after curing of the coating agent and after storage for
12 hours at 90% relative atmospheric humidity at room
temperature. The results are shown in Table 1.

30 Examples 3 and 4 (comparison

Glass coatings are prepared analogously to
Example 2, but with the difference that the 2% by weight,
based on the total composition, of y-glycidyloxypropyl-
trimethoxysilane are now replaced by 2% by weight of 3-

35 butenyltriethoxysilane (Example 3) or 2% by weight of the
monchydrochloride of N-g-(N-vinylbenzylamino)ethyl-vy-
aminopropyltrimethoxysilane (formula



> 35 " butenyltriethoxysilane (Exanple 3) or 2% by wei ght of the
monohydrochloride of N-[err]-(N-vinylbenzylan no)ethyl-[err]-
am nopropyl tri met hoxysil ane (fornul a - 16 - [err] (Exanple 4), in each
case based on the total conposition. The results of the adhesion test are
shown in Table 1. 5 Exanmpl es 5-7 d assl€oatings are prepared anal ogously
to Exanple 2, but with the difference that the 2% by wei ght of

[err]-glyci dykomy®y Sdy| (CH gt e yeiH,3peNareHpow bep| acrd=bycH, (Examphe 5)

or 2 (Exanple appl % by ,10 i 0 .

N p- am noet hyﬂg%(ggﬁ’fgaﬁoﬁwo%? %rcfgnse%lr%a)(syes%an?\g, 9 %°§3%h°8‘3§835§§88-0n t he
total conposition. Th&heestgawlts oficthehaadhgsianttest arevshowmabne 1.
Exanpl e [sic]pgbnReld G ass coatings are prepared anal ogously

to Exarrplg-Z, but with the difference that the 2% by wei ght of

[err]-gly®i dyﬁ@#ﬁi’l@%&ﬁ;& met hoxysi | ane are now repl aced by 2 (Exanple 8)
or 4 (Exanple 9) % byGMsght ctfatings are prepared analogously to

met hyl -[err] -agi oRpYy! ..l xysil aw ' C S asgd, 20 . t he
oal” compos! : EARABTR2r bl BL5 LR dRAcerancR: nas; Endr 2% b7 wesds' 1
Exanpl es 10- 19fGragd yedslyilegypmopyiitajimedhaoxysd idgnes | 3re ono® replacgte 2,
but with the gdiffer t Yo L 1ghtg f

Lerr]- glr#ci dyngg r(gﬁpﬁli@ntest)h%%yséf I(?nkeéﬁ?}%nso ?rép? a%% ant; l%%? ﬁv 1e3¥ght of
[err]-antBoprBgdBhti Gf NirgsarineethyhnpraninepspryifEingehgrysitane,

tri am no- nodi fhedaphopiker based! baxtheatethli ebmpBEIAIYNAN adhesi on

Cherm e), i n each caseTBRs P B TheOF ottE AUBRTAT GHEFHEZRARIR i e
adhesi on testTabdeshown in Table 1.
~/ Example [(sic] 8-9
15 Glass coatings are prepared analogously to
Example 2, but with the difference that the 2% by weight
of vy-glycidyloxypropyltrimethoxysilane are now replaced
by 2 (Example 8) or 4 (Example 9) % by weight of N-
methyl-y-aminopropyltrimethoxysilane, in each case based
20 on the toal composition.
The results of the adhesion test are shown in
Table 1.
Examples 10-11 _
Glass coatings are prepared analogously to
25 Example 2, but with the difference that the 2% by weight
of y-glycidyloxypropyltrimethoxysilane are now replaced
by 2% byw eight of y-aminopropyltrimethoxysilane (Example
10) or 2% by weight of triamino-modified propyltri-
methoxsilane [sic] (DYNASYLAN® adhesion promoters, type
30 "TRIAMO", commercial product from Dynamit-Nobel Chemie),
in each case based on the total composition.
The results of the adhesion test are shown in
Table 1.



.- .17 - Table 1 Exanpl e  Adhesi on pronoter (D) Amount of

Adhesi on Adhesion after (D) (% by after curing 12 hours at
wei ght?) 90% r.h. 5 '

(kg) . (kg) 1 : C17.- | -

1. 000-1, 100 : 25 2 [err]-d ycCidyl oxypropyltrinethoxy silane
2 1, 000-1,100 50- 100 10 3

3-But enyl tri et FRS Tane 2 900- 1, 000 25-
50 4 Vb N O Iyl O C Rined1bnOi@eafer e[ €1 I ] - ( Rbount of Adhesion Adhesion after

vi nyl benzyl ami no) et hyl -[err]-am no- propyli%fret haRysrFame 12 bours st

2 5 750-1, 000 150 5 (xg) (ks)
N-[err]-Am noethyl-7-am nopropyltri- 15 nmet hoxysi T ane

1 1, 000- 1,100 9001, 000 8 - 1,000-1,100 25

N-[err] - Am noet hyl - [ gfcligerpidiyappiapyinbsi - nMet hoxysi | ane

2 1, 000- 1, 16He=e 900-1,000 7 2 1,000-1,100 30- 100
N-[err] - Adibnoet hy| - [ etsrdesvarionopsopy| t ri - metzhoxysi beaneoo 25~ 50

3 9003 1, 0QctydzocniortaB@Ps-s-@00 20 8

N-Mhyl-[err] -8an nogggﬁm%?wlgSOl gne 2 750~1,000 150

2
N et hyl - [ygr r] - afi noffpiaimpetiof resmtagreryistit ane ! ]
4 T, 200-1. 40%’ S, 000- 1,100 10 1,000-1,200  900°1,000

~[err]-Am nopr opyFt ri ﬂmypmwowmn- 2 1,000-1,100000- 1godl 9 @00

750- 850 25 1 Triam no-modi fied propyltri- mnmethoxysilane

(" TRI AMD') 7 %;.ﬁhﬁtim‘ TremtnoproRritin00- 3, 100 soo-1,000 500 doxamgpl es 1-11
show t hat »@nly very l.oss.in adhesion, if any, occurs after exposure to
noikst ure g(ge to f?he Ig%:ﬁ on C‘),?rw’yg.'l:ime%wxy 2 850- 950 850- 950

N-[err]-am noet hyl - [ ar,,;,l,ﬂapj,,@ggg!ﬁgyjm;tu,;ret h- 30  oxysil ane,

N-net hyl -[ err]-am nopsiepyl t ri net hoxysi | ane, & - amieopt.69y| t riaethoxysi | ane

and triam no- nods fi eq-speaRhierbdigRiiaoXxysi | ane ( DYNOSY LN er riso-adfpesi on
pronotersgyet ype ' TR AVD: . f nanjt Nobel Chem e), while considerable
l oss in ag esionis éwgiﬂ:vmééigﬁlmnmg%glsure t 0 2nDi St ufoee-wh@n 35 sooot her, known
sil ane adhesion promoters, such as, for exanple,,

- gl yci dyl oxypropyl tri met hoxysil ane, 3-butenyl- triethoxysilane and the
nmonohydr ochl ori de of NExamples 1-11 show that only very low loss in

vi\py! benzyl ani gahes [ &' lamdf) "See ey | Aft SRt Egpysatanto abestdeeddue
to the addition of N-g-aminoethyl-y-aminopropyltrimeth-
30 oxysilane, N-methyl-y-aminopropyltrimethoxysilane, <v-
aminopropyltrimethoxysilane and triamino-modified propyl-
trimethoxysilane (DYNASYLAN® adhesion promoters, type
_ _ "TRIAMO", from Dynamit Nobel Chemie), while considerable
; loss in adhesion is observed on exposure to moisture when
35 other, known silane adhesion promoters, such as, for
example, y-~glycidyloxypropyltrimethoxysilane, 3-butenyl-
triethoxysilane and the monohydrochloride of N-g-(N-
vinylbenzylamino)ethyl-y-aminopropyltrimethoxysilane, are

added.
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- 18 - Patent clainms: 1. . Li quid, radiation-curable coating conposition

for coating gl ass surfaces and cont ai ni ng A) 56 based
on the coating cofpo-_ sition, of at |least one diethylenically

unsat urat ed pol yur et hane optional I'y contgigning ur ea“mutmmuﬂum”ﬁn to 30%
by wei ght, based on the coating conpo- “sitidon, of a ’

et hyl enical ly unsaturated nononer, 10 C) 0.5to 8% by vver dht ¢ b#ased on

t he coating c@agentsicliagms:of at | east one phot oi nltlator and D) 0.05to

6% by wei ght, ;based o 0 oSl d;i?gyg t he
sum of corrponénts (A E't gﬁ‘(if ?%Hggg ggggr gluﬁg ?IE nt"‘?Sr

char act er i sedPAtiRG Id&HFo °[°é‘rtra]lnd-rﬁ91oet hyl - [err]

am nopr opyl tr pyet h@sysud aae%Oby [vmrirdhta,m Pape@pvht rﬁmtda@awmgl kampoar

N- net hyl - %grr] am nQpr.Q Itr| girlaneo b ZD g

or opyl 11 et hoxysi FATS: 8B A AgethBBL BRIV bbBRrREtES O ai m

1, char ac- teri sedppﬂ,yulrathamecmta.mlaﬁcm%hmg/mm groaxpsd on t he
coatlng CO”W%A“OQ 0 Yo N b@rb% sgb%‘éhyﬁa{%&rlana@r{laopw&éqfn%ncomgccordl g

trimet hoxysil ane as corrponent 0S|
to Claim 1, 25 sd¥dcmet af s@'@l Leasgatone %W%@mc@ Y wosphuneicgt
based on the coati ﬁgngg&osr tion, of 7-am nopropyltri- rret hoxysr I ane as

gomponent (D) | ti.on ccordi,ng Cla 1,
char act eﬁpsedcl)n t Rab ito cé%t gﬁ’né"egp 'SWWe&ePﬁhtﬂlﬁ %Q,atlng compo-
El-orr:a_t hyl -[err] - ?m sdrnﬁ.opyl ofi @t leagt: Iomeepdmtodnmtniemor(,D)amB

ating conpogjtio c S
contains 4 toﬁé% b;g \?g,l é? %f %iﬁ né- m)%gfia%dl Eﬂé %?rl me% éi'/l 'l ane as
conponent (D). 6. SltlocoaprfngncGﬂqBQWlSﬂdﬁn@ocor di ng to any of Clains 1 35
to-5, char aCt‘éhéSQQm' Bft BahpBRBALB! (AF) tbS H‘)Vh.ﬁﬂaacﬁy{:égb' BeRfgangdoer

phenoxyetgyl gcr&e g and/or |sobornyl acry
characterised in that component (D) is N-g-aminoethyl-v-~
aminopropyltrimethoxysilane or vy-aminopropyltrimethoxy-
silane or N-methyl-y-aminopropyltrimethoxysilane or
triamino-modified propyltrimethoxysilane.

L 20 2. Coating composition according to Claim 1, charac-
terised in that it contains 0.5 to 2% by weight, based on
the coating composition, of N-g-aminoethyl-y-aminopropyl-
trimethoxysilane as component (D).

3. Coating composition 'aaccording to Claim 1,

25 characterised in that it contains 2 to 4% by weight,

.\'\/ based on the coating composition, of y-aminopropyltri-
methoxysilane as component (D).

4, Coating composition according to Claim 1,

characterised in that it contains 3 to 5% by weight of

30 N-methyl-y-aminopropyltrimethoxysilane as component (D).

5. Coating composition according to Claim 1, charac-
terised in that it contains 4 to 6% by weight of tri-
amino~-modified propyltrimethoxysilane as component (D).
6. Coating composition according to any of Claims 1
35 to 5, characterised in that monomer (B) is N-vinyl-
pyrrolidone and/or phenoxyethyl acrylate and/or isobornyl
acrylate. '



v 19 “ * C L M. S * 7. Coati ng conposition
according to any of Clains 1 to 6, characterised inthat—t additionally

contai'ns at |east one synergist and/or customary auxjliari htives.
5 8! Process for coating a glass surface, in Mlﬂ}mﬁmﬁl‘mﬂﬂm
radi-ation-curabl e coating conposition i~ l&bpiied, and} oat | rg

conposition is cured by neans of UV or electron radiation, 10 characterised

in that a coati.ng compuddimy cutdlititn adaibrdiindtd Enyl dO Cldiss2np! i ed.

9. Process cardin aim38,. characterised in,that the.glas
surface is th}QSrTeéﬂﬁf#Eéék%%ﬁéch? §ﬁﬁgslﬁi893+%18nal}§.contaG%FiEQ

gl ass fibre chH®eash epnecdsymergisti tandy/apacudtomakya awetl baritespe@sia i on
according to ?fmafgiqggﬂ m 1to 7. 11. Use of an optical glass fibre
according to Claim 10 as an optical waveguide. 20 12. . Use of a

radi ati on2cur &l e coatBURFEBFhISE GRALIRE A AIRFE FWHEAKH dmithichto 7 for
coating opticalr)gl as rddildtdion-curable coating composition is applied,

and
II) the coating composition is cured by means of UV or
| electron radiation, _

~ 10 characterised in that a coating composition according to
any of Claims 1 to 7 is applied.

9. Process according to Claim 8, characterised in
that the glass surface is the surface of an optical glass
fibre.

15 10. Optical glass fibre characterised in that it is
coated with a coating composition according to any of
Claims 1 to 7.

11. Use of an optical glass fibre according to Claim
10 as an optical waveguide.
KJQ 20 12. Use of a radiation-curable coating composition
according to any of Claims 1 to 7 for coating optical
glass fibres.



