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clear that acrylic terminations are preferred. This composition is distinguished from the present invention by
the use of the third component having no vinyl unsaturation, but one skilled in the art finds nothing more
than a suggestion that vinyl ethers could provide an undercoating for optical fibers; in fact, if one would be
s0 directed toward acrylic terminations and would expect that vinyl terminations would be inferior.

The present inveniors have found that vinyl ether based polymers can be formulated to provide superior
coatings for glass optical fibers, having higher cure speed, improved low temperature properties, improved
moisture resistance, and lower toxicity compared to the acrylates heretofore used. As will be seen in the
following discussion, coatings can be prepared which are capable of serving the requirements of both the

55 inner and the outer layers, while being quite similar in nominal composition.
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. where
Ri and Rz - are mono valent radicals selected from the group conS|st|ng of H and alkyl groups having
35 1-10 carbon atoms
Z is a divalent radical having a molecular weight of 28 to about 500 and selected from the
group consisting of alkylene, cycloalkylene or alkylene ether radicals
The vinyl ether ursthane oligomers are combined with a vinyl ether terminated ester monomer having

ot the formula
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4 | A-(-C-0-7-0-CR4=CHR3)

where
n is 110 4,

50 A is a mono, di, tri, or tetra functional radical having a molecular weight of 15 to 180 and
selected from the group consisting of alkylene, arylene, aralkylene and cycloalkylene
radicals,

z is a divalent radical having a molecular weight of 25 to 500 and selected from the group

consisting of alkylene or cycloalkylene radicals,
85 Rs and Ry are monovalent radicals selected from the group consisting of H and alkyl groups having
1~10 carbon atoms
The formulation also comprises a vinyl ether terminated monomer derived from an alcohol having the
formula
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oligomer, up to 50 weight percent of vinyl sther terminated ester monomers, and up to 50 weight percent of
vinyl ether terminated monomers derived from an alcoho), the total for the two types of monomers being no
‘ more than 50%, along with 0.1 to 5 weight percent of a cationic photoinitiator and optionally up to about 3%
\_+ 20 by weight of a thermal oxidation stabilizer, based on the total composition. While the ester or alcohol
derived monomers may be either mono or multifunctional in the vinyl ether termination, it is preferred that

one of the monomers be mono-functional. _ _
A secondary (outer) coating for optical fibers comprises 30-70 weight percent of the vinyl ether
urethane oligomer, up to 70 weight percent of vinyl ether terminated ester monomers, and up to 70 weight
25 percent of vinyl ether terminated monomers derived from an alcohol, the total for the two types of
monomers being no more than 70%, along with 0.1 to 5 weight percent of a cationic photoinitiator and

optionally, up to about 3 weight percent of a thermal oxidation stabilizer.

Description of Preferred Embodiments

30
Coatings for optical fibers may be produced by combining the vinyl ether urethane oligomers of co-
pending U.S. Pat. Application 07/350,088, incorporated herein by reference, with related monomers. The
compounds which are reacted to form the coating precursors are discussed below.

85

Vinyl Ether Urethane 0licomers

U These oligomers are prepared by reacting (i) a hydroxyl termmated polyester or polyether (i) a
40 diisocyanate and (jii) a hydroxy monovinyl ether.

Polyesters/Polyethers

The polyesters are hydroxyl-terminated and may be generally defined by the formula

0 0
" [ ]
HO=X~{~0-C-Y~C~0-X) 5=0H

50

where
XandY  are divalent radicals having a molecular weight of 28 to about 500 and selected from the
group consisting of alkylene, arylene, aralkylene and cycloalkylene radicals
85 m has an average value of 1 to about 100
The moieties X and Y may be alkylene groups, especially those containing up to about 20 carbon
atoms, a cycloalkylene group, an arylene, or aralkylene group. Examples of the alkylene moieties which
may be used include methylene, ethylens, propylene, butylene, pentylens, hexylene, heptylene, octylene,
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Polyisocyanates with a functionality of 2 or more such as are described and discussed in U.S. Pat. No.
4,433,067, especially the polyisocyanates based on methylensdiphenyl diisocyanate, especially the 4,4'-
- isomer and the uretonimine modified MDI as described there, aiso may be utilized. The term
L\_; polyisocyanate also includes quasi prepolymers of polyisocyanates with active hydrogen containing materi-
40 als where the polyisocyanate is typically reacted with from about 0.05 to about 0.3 equivalents of a polyol.
Although a vast number of polyisocyanates are suitable, in practice polyisocyanates based on MDi and TDI
may be preferred for economy and general availability. However, aliphatic isocyanates exhibit non-yellowing
properties which are especially important for coatings.
Among the most desirable isocyanates may be mentioned 4,4'-diphenylmethane diisocyanate, toluene
45 diisocyanate, isophorone diisocyanate, m-tetramethyixylene diisocyanate, 4,4'-dicyclohexylmethane
diisocyanate (Desmodur W), and 1,6-hexamethylene diisocyanate.

Hydroxy Monovinyl Ethers

50 The vinyi ether terminated alcohols which are used in preparing the oligomeric esters have a structure
corresponding to the adduct of an alkyne and a diol. However, these vinyl ether terminated alcohols also
can be made in other ways, and the method of producing them is not part of this invention. The alkyne has
the generic formula RiC=CRz, and the diol has the generlc formula HO-Z-OH. The generic formula of the
vinyl ether terminated alcohols of our mventton is .

§5 :

R1CH=CR20-ZOH.



may be used include nethylene, ethylene, propylene, butylene, pentylene,
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di i socyanat”éeref"élcP'a'?Pé?ﬂ‘?? dliPeocyanate (TMXDI ), 35 i sophorone

di i socyanat eX(1PDI). | AeBrageehaested P e gropp, FROSIHAAT i ty of 2 or more such
as are described and discussed in U S. Pat. No.

40 Cﬂs CH3

‘ P |

-CHZ-CHz-. -CH-CHz-. -(CH2)4-_. -CHz-Cﬂ-Cﬂz' ’
e !
CHy
50 ~(CHz)2-0O~(CHz)2-,
-CH2< > Cﬂz-

56

Y is a divalent radical selected from the group consisting of



4,433,067, especially the polyisocyanates based on nethyl enedi phenyl

di i socyanate, especially the 4,4'- isoner and the uretonimne nodified M
as described there, also may’be util| ERP@dk49BB®BtIer m pol yi socyanate al so
includes quasi prepolyners of polyisocyanates wth active hydrogen
containing materi- 40 als where the polyi socyanate is typically reacted
with from about 0.05 td&tbonCHezgClgiHyaPii's of a polyol. Although a vast
nunber of polyisocyanates are suitable, in practice polyisocyanates based
on MDI and TDI may be preferred for cono d ger}e.r\al avide| abi lity.
However, aliphatic isocyanates ex @ ®pes which are
espegi al I)7 i nportant for coatings. » ng t m)st |rabl e isocyanates mnay
be nefiti oned 4, 4' - di phenyl net hane dii socyanate, toluene 45 diisocyanate,

 Sopharone d\iggocyanal g q b HaRARbIGMI MR g bl QARIATAL ©

4, 4' - di cycl ohexyl net hane di i1 socyanate (Desnodur W, and 1, 6- hexanet hyl ene

d| i socyangt e. Hydroxy Monovinyl Ethers 50 The vi nyl et her term nated
al cohol s which are used in paring ol i gonen.L, esters Ypeme a structure
corresponding to the addud@.armg Nd GHa§ Ho‘w‘!hese vi nyl
ether term nated al cohols a can de in Ot ways, aRe=~t he net hod of

producing themis not part of this |nvention. The al kyne has the eneric
formula [err], and the diol has the generic formula HO Z-OH The é‘bneric

fornula of the vinyl ether term nated al cohols of our inventgQn isMalerr]
EP 0 549 588 Bl The groups [err] are independently sel ect edi omthe\ oup
consi sting of hydrogen and | ower al kyl noi efligs taining f %
carbon atons, although tRosa _wy @ 1to ab carbon a¢

favoxed. f& is preferabl &_that rr aﬁ t al kyl |et|es,
for in the case where both are Iower al kyl gbup “cause$s an

undesirabl e reduction in polynerization rate of Oﬂlge oI i gomereﬂpf our
invention. 5 Were [err] is an alkyl noiety it is preferred that [err] be
hydr ogen, nd conver sely; where [err] is hydrogen then R2 should be an

al kyl of £t ShEDON e roio A LAded 7R NaTRGD o 6;%@ +PanflE81Y dng0T OUP

and R2 and R12 s hy rog%@tvallarﬁréﬁlcﬁtsbl etﬁ%ﬁh&)ﬁr@ pdoh$l odi ment both [err]
are hydrogen. Z will be a divalent radical having a m)l ecul ar wei ght of 28

to about 500 and selected fromthe group consisting of alkylene or

cycl oal kykene radicals. 10 Anong the diols one inportant class consists
of al kyl ene glycols, [err] where rmbs an C“E eger CH m 2 tﬁlvl3about Clij) The

| i near al kyl ene glycols, [err] (pgl ynet hyLenedl ol i V\E nis *n 1 nteger
from2 to about 10, particul ar'ly useftl, especially erenis from?2
to about 6. 111 u6hy CHi-he rbibCHe-0oCHOHps, gCHeliloaPelHllarQtlH) s as

et hyl ene 8 ycol, 1, 3- pyl ene glycol, 1,4-butanediol, 1,5- pent Qnedl ol ,

1, 6- hexanediol, 1,7-heptanediol, 1,8-octanediol, 1,9- nonanedi ol

1, 10- decanedi ol (de- 15 canethylene gl ycol). The nonlinear or ng Ached

aI kyl ene diols also may be used, where such glycols contain froml3 up to

L %
40
~(CHz)+~, -(CH2)4-0-(CHz)s -, -(CH2)4-O-(CHz2)4-O-(CHz)s-, ~(CHz)2-0-(CH2)2-0-(CHz)e-,
® C3
l
I
50 c“3

s5 Reaction Conditions

An important characteristic of the vinyl ether terminated urethane oligomers is that in all cases there are
few hydroxyl groups derived from the polyesier or hydroxy monovinyl ether in the final product. That is,

7



about 10 carbon atons. Exanples include 1,2-propylene glycol,

2, 3-butanedi ol , 2, 3-di met hyl - 2- 3=but anedi oI 2, 3-di met hyl -1, 4 but anedi ol ,
2, 2-di et hyl - 1, 3- propanedi ol (neopergR/® g«!glsaslm Anot her useful class of

di ol s ‘are the pol yal kyl ene gl ycol s, espeC| ally poly(et hyI ene) gl ycol s, Hq -

20 d pol y HO[ - CH( CH3) CH20-
nt e[giirlra” e ég“’ g e”e)g%n i pfﬁ ; w%'lﬁ?"?m g:alul rmsrgrez?%bﬂ‘nf'ps

her le
of these gl |§ (gqr a0/ ey 51 mﬁ B ot Gt
tetraeth g oS Bnofee| YS gro ssg'né? ab(;t?J‘Lt%%ofthe
ro ) ner dc ‘(b) and
al Ong\)M i@@gaé 1;1 ?B egh e %gf of equi xyl %[’: 4
is the cas ere en radl ca ose arent | s a cycl oal e,

such 25 aS CtﬁS |vﬂﬂ%ﬂeﬁ@€gom€r¥%a9fb%xf@rﬂﬁd by Y&ek6hg SR I%%xyl-wrmﬁé{&i ﬁH%E@r”@) with the
preferabl yishiyandt) SmpednaXd) ol Yoacthg ltheViddcyahBis (o) WAR e yidky @il Sthé? (& aAd MeleldRr
1, 3- bi s(1hy ehabtiny ahK XddLEYWalh QRS R BMpPonbMEor alternatively, the three components may be co-
1, 4- bi s( hy ebacusy Thpatigs®y Gah, @) Cha (3 Will be GEdbrosuErpdt Hdaatio obR6l totaCiyPibeOs? hidiéexgl, groups
parti cul ar krym t{&)eana Yo 10 rexameesr. of Booyanats gloags frani @) isadboomst. (The retio df thb amaber of

f r om t hos e hgjragl grovpsl franh Gy & theyuniber of hgdtoxyhgroupe frpm &) shoulel befin thbirange fiane atiouin0d
but not netes Ibe iehcjiompay he saried/aut griempeetdstinsthe Tangs of 0 to 150 C. Solvents such as diethyl
bi s( hydrexgter mpthylenecthisiide an doluepe aay be femplorad and latbrerpmened fromathié loligomorsi ¢rathd e
fromthe reefropentgsMaybe rgdctediin the gp delyenty. Bivioyh gtheramegemers such ggl 1 devilexanese
1, 4- bi s( hy dimsihpnebaivigyl porcar diethylanreglyce! divinybetaey saycplso becused, ey nigrvefysomppunds .
et hers Wm ERY ke bty PM&E@"UX;‘? [he: erarepation,of Gydroxy Jpappyinybethrs. iPince, they pgyp o free
desc g#bed R grPeréstéeyvxﬂ? Pt Witk Jhe. fsapyagates, Bytaye ppmalf withgte oligomers in the

R T ke W i A R

et her, and ene gl ycol nonovi nyl et her. Particularly pref erred
embodi ment s of the vinyl ether term nated uret hane ol i goners include those
where thg components are dgfpylegtnas fermifted Bster Monomers i s a dival ent
radi cal selected fromthe gﬁmzm 50 Y
Is a divalent radical selected fromthe group consisting of 6 EP 0 549
588 Bl [err] 1&b vinyl ether terminadd dster Mdrofdls dsafil 1 Prepafigespties chating® 4ré) olfédOtethe
consi st i ngumihankOoligorhdr Just deuribdd andaunsy B vl lor Riultid@diond! Sheyarh&Che PrepdréiTby he
gr oup cans reatting gydodxy vihly athers -hévlidg, thecfovehuid . Is a divalent radical
sel ected fromthe group consisting of .

HO-Z-0-CR: =CHR3

with an activated derivative of a carboxylic acid having the formula

35
0
c “ '
b A-(C*OR)n
40 .
where
n isftod
A is a mono, di, tri, or tetra functional radical having a molecular weight of 15 fo 180 and
45 solected from the group consisting of alkylene arylene, aralkylene, and cycloalkylene
radicals
4 is a divalent radlcal having a molecular weight of 25 1o 500 and selected from the group
consisting of alkylene or cycloalkylene radicals.
Rs and Rq are monovalent radicals selected from the group consisting of H and alkyl groups having
60 1-10 carbon atoms

R ' is H, ~CHs, -CH2CHjs, CI, Br
While n may be from 1 {o 4, the preferred monomers will have n equal tofor2 The preferred groups for A
include phenyl, methyl, alkylene groups with 1 to 4 carbon atoms, vinyl, and substituted phenylene.
Examples of the ester monomers include aromatic esters such as benzoates, phthalates, isophthalates, and
s5 terephthalates and aliphatic esters such as succinates, glutarates, adipates, maleates and fumarates. In
particular, the benzoates, isophthalates, succinates, and glutarates are most preferred. Specific examples of
useful compounds are bis(4-vinyloxybutyl adipate), 4-vinyloxybutyl benzoate, bis(4-vinyloxybutyl) succinate,
bis(4-vinyloxybutyl) maleate, bis(4-vinyloxymethyl cyclohexyl methyl) gluarate, 4-vinyloxymethyl! cyclohexyl

8



30 [err] 40 45 CH3 50
CH3 55:Reaction Conditions An inportant characteristic of the vinyl ether
term nated urethane oligonmers is thaEPiorb4al5B8 8dses t here are few hydroxyl
groups derived fromthe pol yester or hydroxy nonovinyl ether in the final
product. That is, EP 0 549 588 Bl | ess than about 10% of the initial
hydroxyl gr o 53" raé?F'EFP n*HRYeymetay cvsisherd mgthy] gjypratec Pisidviayipymethy! h‘i—i’c'ﬁ'Pai’"{jo’ﬁ%?W')c

I h T d bl d
L e PR R Yoaf A L L FER FroGRo et 56f sr*?@ﬁ%vfi pules’és
mxture r %mal Emr eact % a montt) d %r tﬁlfusnghonaqpa%{cgl s&gctedr}l%gn g(%u? gps?s? Ag c{f ha t is,

essentizal I'y nofreelsoc nate g
| ess than about 1% of the 5 |n|t|al |socyanate grou S of t he react ant

m xture. In general, the ratios of pon d|| cyanate (b) and
nmonovi nyl ether (c) are selected to pr er of equivalents
of hydroxyJ and isocyanate groups. The % oner s may be fornmed

by reacting the hydroxyl-term nated pol yester (a) vvlth t he i socyanate
conmpound (b) or by readH=ty--OCHSPEOHRRatEHHL) Wi th the hydroxy vinyl ether
(c) and thereafter i0o reacting the adduct with the remai ni ng conponent or
alternatively, the three conponents be co- Te ct ed e ratios of (a),
(b), and ¢x) will be chosen so that@_ urrber of

hydr oxyl groups from (a) and (c) to nurrB §ocy /e *groups from
(b) is about 1:1. The ratio of the nunmber of hydroxyl groups from(a) to

t he nunber of _hydroxyl groups -from(c) should be in the range from about
0.5 to 5. The % eact i on'S&siyaip radip!sPlegiedipm the P fgeshna Af &ds patsietie ok ange of 0
* to=¥50 * C. Solvents such as diet hyl 15 ether, nethylene chloride, or

tol uene may be enpl oyed and | ater renoved fromthe ol i goners, or the

conponents may be reacted in the nce qﬂ sol vermg D vepy! et tﬁﬁ
nononers such as 1, 4-cycl ohexane dLnethanj d|V|ny et her trljt yl ene
glycol diyinyl ether al so be used ol vents Such cl)rrpound may be

obt ai ned as by- mcﬁz n Chipres pr e@ixCly+050H0Hhy cHCHxEHy+0ACHACHY40-CHNeT S
Since they have no fre€ hydroxyl groups they do not react with the

i socyanates, but may remain with the oligoners in the 20 fornul at'i ons of
coatings. The reaction nay be carried out w thout a catalyst, buCHg tin
contai ni ngp catal yst such as dibutyl tin dilaurate nmay be used. 2%

Vinyl Ether Term nated Ester Monomrs The vinyl ether term nated ester
nononers useful in preparing optical coatings are related to the urethane
ol i gomers Just descr i b#@Hinc(Chigh-OH@Hamn(GHzk-OrtOti)-0-{kalst, HOH-O-(CHaky0-(@H3)-be
pr epar ed by

CH3
' .
~CHy=C-CH,-
40 !

CHs

45 Rs and Ry  are mono valent radicals selected from the group consisting of -H and -CHs.

These vinyl ether terminated esters may be prepared by various methods available to those skilled in
the art and in particular, the reaction may be carried out by a transesterification reaction betwsen the
hydroxyvinyl ether and the desired methyl ester. Carboxylic acids or the corresponding acid chlorides or
anhydrides also may be used.

50

Vinyl Ether Terminated Monomers

55 These vinyl ether terminated compounds are mono or muiti-functional derivatives of an alcohol and may
be represented by the formula

D-(0-CRs =CHRs),y



30 reacting hydroxy vinyl ethers having the fornula [err] with an activated
derivative -of a carboxylic acid having the formula 35 O [err] 40 where n

is 1tod A is a nono, di ,ER0649888Bttra functional radical having
a nol ecul ar weight of 15 to 180 and 46 selected fromthe
group consi sting of alkylene arylene aralkylene and cycloalkylene

radicals Z va ent radl havi n m)l ecul ar yvel
to 500 and “g'%'Pé'ﬁ:

of 5
s| |
radi cal s. l':v':l% ;sm a |c ar use uln Qﬁﬁl %:?:%?d thano wr%ll'eit: plcae gl:ggw
Cons ot po g ok {}%@% oSSR

co] divinyl ether.
R i ees il G B b, .séeeaﬁheg.oﬂvﬂan%% 4
will have r&y H)@ahe an(af dn py @g@éo‘i’ dpfiEne Yyl and @{hyl e dife

nethyl, al ky ﬁ&\%fu%%i)éon\% rds ha leé’fb&@ée?%ﬁdﬁ $8'TRay bS! red %{ﬂ aStiAD Skdtyidhb Gl
phenyl ene. nferéiBBhdSsueh ad loﬂééﬁi dSRRESIcol Mérobiht eﬁa&pgﬁfléﬁé dBRbIShoholfehfl [3thaS
benzoat e, dpipialeies. mohmm 5ifidr n@ Sthyla R Glyaé-2-clhgieibthet] at es and al i phati c
esters such ampralChdnRhdional Ginylt el RBludedElicRRiX@SVinYITRtheR indityRIRGhotyU iyl BtHes .n- | N
parti cul ar hetyletholaiingDalie SnethyEdipbiylend glycabvinybelite,iandi2-etiylheaylshay vibyabiaéres ar e
nost pr ef er r erbrticBpriyoiréferced axbdodihets o fthedrgf ether daymipated chenoiees derived from alcohols will

bi s(4- vi nylhave\ibrmilgs ascldiopsit €) , 4- vi nyl oxybutyl benzoat e,

bi s( 4- vimy| oxfbant {% presnenevalaativadicals isgi¢cled\iionthecgrgupeonsislingrah HibandeGHs and

bi s(4- vi nyl oxb iseselrgted fropcthe oreyp donsigtiodef| ) gl uarate, 4-vi nyl oxynet hyl

cycl ohexyl 8 EP 0 549 588 Bl nethyl acetate, 4-vinyloxynethyl cyclohexyl
nmet hyl gl uarate, bis(4-vinyloxynmethyl cycl thﬂ thyl) mal eate.

PartL-e}rjl arly preferred enbodi nents of the wi ffﬁer term nated ester

nono wi |1 have formul as as.follows. 5 is a nono, di, or
tri functional radical sel-€Hj :@» @I@-th&ﬂgcw-mwhs.ti ng of 10
[err] Z I s a dival ent™radical selected fromthe group consisting
of X is consisting of 20 [err]
» .

Cﬂa Cﬂa CH3

I I
-CH-CHZ-O-CH-CHZ-O-CH-CHZ-.

30

~(CHz)i-, ~(CHo)-O-(CHz)s-, -(CHz)s-O-(CHz)4-O-(CHz)s, -CH2CHz-O-CHzCHz=, -CHzGH2-0-CH2CH,-O-

CH2CHz-,
35
CHg CoHg
- ! |
-~ -cnz-?-cuz-. CH3(CHp) 3-CH-CHy=0-(CHz) 5=
CHy
“ CH3  CH,

| |
CH3—0-CH2-CH°0-CH2-CH- .

50

55

10



30 CH3 45

Ra and R4 are nono val ent radicals selected fromthe group

consi sting-of -H and -CH3. These vinyl ether term nated esters may be
prepared by various nethods avail abl EP00®48i688B1skilled in the art and in

parti cul ar,

the reaction may- be carried out by a transesterification

reaction between the hydrOﬁ%éig%% et her and the desired nethyl ester.
S

Car boxyl i ¢ aeeffdt1810-CHa=-Ouf

Pr@l21(C=enl ori des or anhydrides al so may

be used. 50 Vinyl Ether Term nated Mononers 55 These vi nyl ether
term nat ed conpounds are nono or nulti-functionglyderivatives of an al cohol

and may be represented by the formula 9 EP O

and al'kyl

groups having 1-10 car

588 Bl where n' is 1 to

4,, [err] ®are nonoval ent  radi caII ected from't he group consisting of H
(9

cycl oal kyl ene, or al kyl ene ether.

At mg-(enf)_jﬁcﬂ a al kyl ene,

ypi c di vi'nyl etCher conpounds of

particul ar useful ness are 1.4-cycl ohexane di met hanol divinyl ether,
di propyl ege glycol 5 divinyl ether, tripropylene glycol divinyl ether,
triethylene glycol divinyl ether. Such conpounds ﬁay be prepared

conveniently by reacting acetylene with diols suc

as 1,4- cycl ohexane

di et hanol , di propyl ene glycol, trcﬂynopylene egcQMe and di et hyl ene gl ycol.
Monof uncti onal conpounds may al so Fe used and the may be prepared by

reacting a&cetyl ene with nonoal coho

s such as cycl chexanol , diethyl ene

gl ycol nonobutyl ether, et hyCibjiHyelfiioh r;onohe-iﬂt-('eﬁl’iﬁr, 10 di propyl ene
| hexy

nonof uncti onal vinyl ethers includ

gl ycol nononet hyl ether, and ethyIEne egcoI-2-etTgQ
I
vinyl ether, n- hexylethoxy vinyl Eer, met hyl di

| ether. Typi cal
et her, n-butyl di et hoxy
opyl ene gl ycol vinyl

cycl ohexyl vin

et hedy# an® 2- et hyl hexyl et hoxy vinyLiether. Particufarly preferred

enbodi nents of the vinyl ether ter

nat ed nononers derived from al cohol s

wi |l have fornmulas as follows: 15 Rs and Rs -are nonoval ent radicals
sel ected fromthe group consisting of -Hand -CHs and D is selected from

isg %%lbé:& ﬁgcaggg?ﬂ%g%

t he group
[err] 55

30

35

50

55

As earlier discussed, optical coatings are usually applied in two layers, the inner being much different in
physical properties than the outer. The inner or primary coating is softer and more elastic than the outer or
secondary coating, which is intended to provide a tough barrier able to protect the inner coating and the
glass fiber beneath it. Although the formulations used by the present inventors are selected from the same
families of vinyl ether compounds, as will be seen quite different properties can be obtained. it is an
advantage to the formulator so that both layers are chemically related.

In general, each layer will be comprised of a major portion of a vinyl ether terminated urethane oligomer
as defined above, typically from 60 to 80% for the primary coating and 40 to 70% for the secondary
coating. The vinyl ether terminated ester monomer comprises a substantial fraction of the secondary
coating, say about 20 to 60%, while about 5 to 40% is used in the primary coating. The vinyl ether
monomer derived from an alcohol is used in amounts of up to about 35% in the primary coating and up to
about 40% in the secondary coating.

A cationic photoinitiator is used to cause the vinyl ethers to react and produce the desired coating.
Typical of such photoinitiators are triarylsulfonium hexafluorophosphate salts, and diaryliodonium hex-
afloroantimony salts. They are usually required in amounts from about 0.1 to 5% in the blended formula of
vinyl ethers. )

In addition to the principal ingredients discussed above, the formulations may also contain dyes,
stabilizers and hindered phenol antioxidants such as Irganox 1076, Irganox 1035 and Irganox 1010
{cinnamic acid derivatives produced by Ciba-Geigy), photosensitizers such as benzophenone, thioxanthone,
and phenanthroline and other components familiar to those skilled in the art.

Curing of Optical Coatings

The vinyl ether formulations of this invention may be cured or polymerized by methods known in the
art. The resins may be radiation cured, as for example by being subjected to an eleciron beam of an
energy in the range from about 50 up to perhaps 500 KéeV with a dosage from about 0.1 to about 10.0
Mrads. Electron beam curing may be performed advantageously in the presence of an iodonium or a
sulfonium salt to afford high speed cationic polymerization. Ultraviolet curing in the presence of an onium
salt also may be used to produce cationic polymerization. The ultraviolet radiation from a mercury vapor
lamp is commonly used. Radiation activated cationic initiators have been reviewed by J. V. Crivello,
Advances in Polymer Sci, 64, pp. 1-48 (1984). Other means include thermal curing in the presence of a
Lewis acid, such as boron trifluoride, or in the presence of a strong acid such as p-toluenesulfonic acid and

H



[err] 20 | 25 Fornul ation of Optical
Coatings As earlier discussed, optical coatings are usually applied in two
| ayers, the inner being much differEmo0 549588 8ti cal properties than the
outer. The inner or primary coating is softer and nore elastic than the
outer or se(_:ondar“%/v coat i n_g, which is intended to provide a tough barrier
abl e to pr diflueremethylsulfonisapid atept thesmal catalysipwhich relgasg astrpnojssid upiyhieating: 9.9. blocked
Al t hough tﬁlé“?'&raﬂﬁf“éi’ Plgm ke prodAllfliese metheds ol polymefizajian, arg well §}° n fodhosa silipdin e,
the sane f&H ‘;I‘; RAYMPIZFIN R i & oliiciet radiatign js;Preficred ok Rurigd: Pt 1B SRBHNEE f%nt
properties ORUCR B¥opt ai ned. 1t is an advant age to the fornulator so that

bot h { ayser hemcally related. In general, each layer will be
conpr}"sed o%@qaé?gngj or portion of a vinyl ether term nated urethane ol igoner

as defined abpygy, eﬁaw{ex ulolh@fy cﬁ&onﬁe?w%ﬂg%;{a% bl RactG pBfEroyRGLdigaR @ sdd)
to 70% for wie Ferffrdd ¥, 1P hydrRR bhuialent) With Mbdiel MBI BASF MB-Ta2D b NePsduRvbients)
NONONETr 50K h—ﬁﬁﬁ%&h&b%}g@dﬁhﬁheﬁlaﬁ&l Sthor QEHNIVES (B RRIAGR oluivaldAd.| TAE rea8f was
about 20 t Qafiéfbut WdomBinatied With P0% 9,44006he%ans! 8iRvethhridl &Iy BthérBRVE) CTha tpkddgot wad1e
vi nyl et herlesnieNTRiid e ved from an al cohol is used in anpbunts of up to
about 35%in the primary coating and up to about 40%in the secondary
coating. AEsapleohi ¢ photoinitiator is used to cause the vinyl ethers to
react amd produce the desired coating. 40 Typical of such photoinitiators
are triaryl suh voyliather trerinted) arethprieoslipdresr evas arepered dw deadiingr nolyipropidene Ladipbte XM, =
af | or oant i 2890y Witeg Farmrez|i8156.a1-@ hydsoxy | eqyivalent) with dNXPh(28nhieh equiveleriph aad GIRVEJ1-Q
to 5% i n t Ry epdeientsh Tha predugiivag p glogr tigkiigyidresipn gddition to the princi pal
i ngredi ents di scussed above, the fornmul ati ons may al so contain dyes,

st abhd 28r £ i nder ed phenol antioxi dants such as |rganox 1076, |rganox

1035 and Irgapgx 1010 45 (cinnamc acjd derivatives produced by

G ba- Gt gy) - b SR8 eePpteny Pl e SmBlls sS B RISE " bl oxant hons,  and
phenant hrol i ne and ot her —conponents—fam-tiarto-those-skilled in the art.
Curing of Optical Coatinps 50 Cofiipeneni ny| et herPaftobnybighti jons of this
invention nmay be cured of pRild fEh E4fpIEAY MELNhodp Knogn 1n the art. The
resins may be radiation Fgqgae as for exanple by beiqg subjlected to an

el ectron beam of an ener pypyBisbihai@®ge from abput 5@ up tog perhaps 500 KeV
W th a dosage from about| @BlEb@ciahietit 10. 0 Madp. Elamctron |peam curi ng may
be perfapsnmed advant ageoup layssiF: (UonDamievyreesd) An | odsni umjor a sul foni um
salt to afford high spee TTOn T _pol ) y FTTaviol et curing in
the presence of an onium er%aﬁongog%dﬁgs)?p%@'ﬁgcg f 3"11503?3(533%' vinglethen i

pol ynerization. The ultray E\H\E)%;t eog%h:g%ét&%uécfn%@cﬁ.aﬁ@iﬁﬁoﬁ;éﬂm%yl'atﬂéFp s

commonl y used. Radi ation ronrc 1nitrators ve been revi ewed

by J. V.%Crivello, Advancgc;m,!gygmg%ngeaimg,ggm,dﬁ,ﬂ, 1 dtfer (chivA8 (1984) . Ot her

nmeans i ncl ude ther nal curr—ﬁg—t-ﬁ—t—lﬁre—m*eeeﬁee—e-e,—a—bew—e—aerd, such as boron

trifluoride, or in the presence of a st rong %ci d such as, p-toluenesul fonic

acid and 1 This, gmblla a88a8v1 gsny of 6300 cps @ 25°C and a refractive index of 1.51 @ 24°C. The
‘KJ }ormulat on was coated on a glass plate with a 3 mil film applicator. The film was cured by exposure to a

40 mercury arc lamp with a dose of ca. 0.5 j/cm? in a nitrogen atmoasphere. The cured film was removed from

the glass piate for analysis. The results are summarized in Table A below.

45

50

55
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trifluoromethylsulfonic acid. Latent thermal catal ysts which release a
strong. aci d upon heating, e.g. blocked sulfonic acid may al so be used. All
t hese net hods of pol ynerization are ERDI54%E688WMIt 0 t hose skilled in the art.
Cationic polymerization in the presence of ultraviolet radiation is
preferred for curing of the coatings for optical fibers. 5 Exanple 1 A

vi nyl et her Bapr hat ed urethane ol i goner was prepared by reacting

pol ypropyl ene adjpate [err W t z 33-225, 1.0 hydroxy
equi val ent) vm&}?lh%osﬂpr 49['5’9 %gpuﬂpc?(fgm"" NCO equi val ents) 10 and

4- hydroxypet hyl cycl ohexylnet hvl vinyl ydr oxy

equi Ienf) The reaction jwas car rGmmwonsat in corj‘tjianﬁdeﬁigﬁth 10%

1. 4- \(%/Jcl ohexane di net hanol ﬂwga%gqr (CHVE) .| The ggoduct] was a cl ear
thick liquid resin. Exanpl eCI%, A vinyl ether tlerm nged ufjet hane ol i goner
was prepared by reacting F%Mi&?ﬁhﬁd’t@ adi pate [jerr] 26§00, Wtco Fornrez
33-56, 1.4 hydroxy equi valleghmvenibtdaid®XDl (2. 0 NCO eqys val et s) and HBVE
(1.0 hydroxy equival ents) .| iigasoxpomttuct was a cl gar thick Iiéuid resin. 20
Exanple 3 A fiber optic sdcasshe: yunibeShrbiag UWBsed) ofr mul as.ed as [shown bel ow. 25

gg m[)ce) P (re i’rt Par mogp@ 5 oﬂ%t{)@mg I %ﬂ}p h'EX(yﬂ?éTF)gFTgrhyl ]nnyl ether

and glutaric acid err

15 HBVE- smsccinate [err] _di-tart-butvid h [err]
(Union Carbide V1 -6972) () ocigdeoyt S5 drtartbuyElydlby hydro cipnamate i sopht hal i ¢

acid and 4-hydroxy but Vi nyI et her (HBVE) (b he reactr on product of
%qe

succi ni ¢ aci 'safP(d’"Et'Q'? '[02?"' #, stabloc yhen

di rret hanol d?'merﬁrre breiptye m-ﬂmam Hhﬁafd"%re E%%'FP bB‘Pd t?s‘bfouse
cps berr]® ghied xrdatropasabr- 2 i ot 0 Afgpon Ko WReRr PUPEIG] 20 1 S o o
coated on a"™ &‘3%“5?' TP ®h a 3 mi| filmapplicator. The fil mwas cured by
exposure tog gMercury arc lanp with a dose of ca. [err]in a nitrogen

at nosphere. red filmwas renmoved fromthe glass plate for anal ysis.

The resulfs arﬁﬁb%PHB?i’B'bhrﬁ&?(i&n@r) SRR LS 1LY asBRowtibelow: 12

Component Parts by Weight
Product from Example 2 75
30 HBVE-isophthalate 5
HBVE-benzoate® 20
AraSSbFg (Union Carbide UVI-6974) 1

(a) The reaction product of benzoic acid with 4-hydroxy butyl vinyl ether

85 ' :

This formulation had a viscosity of 8500 cps @ 26°C and a refractive index of 1.49 @ 24°C. The
formulation was coated on a glass plate with a 6 mil film application. The film was cured by exposure to a
mercury arc lamp with a dose of ca. 0.5 jlom? in a nitrogen atmosphere. The cured film was removed from
y the glass plate for analysis. The results are summarized in Table A below.
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EP 0 549 588 B1 Exanple 4 Anot her secondary coating was fornul ated as shown
Parts by

bel ow. 5

Wi ght Product of Exanple 1

10 HBVE i sopht hal at
glutarate(a)
UVI - 6990)

met hyl vi nyl ether

EP 0 549

e 2

Conponent
58881CHVE
5to

CHWE

15 | rganox 1076(b)1 [err] (Union Carbide

1

and glutaric acid (b)

0.5 (a) the reaction produc®tef 4- hydroxy methyl cycl ohexyl

ct adecyl

3,5-di-tert-butyl -

4 hydr oxy hydro optes #@et aiigiFsopb@esul at i on has si

m | ar

propertles to that
tenperatu?e of [err

of—ExXanpt

(dr\) o

\T“ put 1s :iZI’
ro| .

ST

XA G

stability is attri
(I'rganox) and the

U Moduldse® 251C, 5e% REAMPa)
i Efopgationcte Biegk 4le i ni t

mul tifunctional non
coating wgs formul g
Wi ght Product fron
HBVE- i sopht hal at e

oner ElastiEmHﬂ?JseE'QMBa?

t he8%xi dati o

dtor8err] an

A fiber opt

n stwbilizer
| t h®#0choi ce
c primary (i

Dot

a
roved

of the
nner)

N @( d hertz
@-38 C and 1 radfs - 5|

20 [err] (Union Car

b ivebsor BMsmﬁQIﬂ)hr immersion}

UIICII_C

1808 30

HBVE- benzoat ¢

(a) The reacl

rarto

[et%]

I on product

by

of

benzoic acid with
vi scosi t yisof 8500 ¢
was coated on a gl &s
cured by exposure t

p%v%g%f'ﬁéﬁ? VinyT— ¢

a6 ml

ni trogen atnospher

analysi;. The resu
20

refracti
O cled T ity @iy | aMD Wi
—tre—e et rr-wes-

ner .35 1S
ve LRdex of

|Inbgppllcat

or ation n
errquhe f or
he fil

wlth gagose of

Ca 09to%d /C

d a
mul ati on
was

in a

ts are sumari zed

L
reTrmouveu

1 UllfL

absorption. The outer coating is much harder and will serve to protect the Innér coating.

Example 6

30

36

Another primary coating was formulated as shown below.

Component Parts by Weight
Product of Example 2 80
HBVE-isophthalate 75
EHEVE* 125
ArsSSbFg (Union Carbide UVI-6974) 1

* 2-gthyl hexy! ethoxy viny!

ether.

IC u'l (J.QQ "JI uLt f Or

in Table A below. 40 45 50 56 13
It can be seen that adjustment of the formulations which appear similar can actually produce quite different

properties when cured. The inner coating is soft and elastic as required for such coatings and has low water

A very low modulus coaling was produced upon curing this formulation. it illustrates the use of a

Claims

1.

monofunctional viny! ether monomer derived from an alcohol.

A composition for coating optical fiber consisting essentially of the reaction product of

(a) a vinyl ether urethane oligomer consisting essentially of the reaction product of (i) an hydroxyl-
terminated polyester having the formula

50

0 o
no-x-(-o-c-v-c-o-x-),-oa

or an hydroxyl-terminated polyether having the formula

HO-X~(0-X-)-OH

65

where

Xand Y

are divalent radicals having a molecular weight of 28 to about 500 and selected from

the group consisting of alkylene, arylens, aralkylene and cycloalkylene radicals,

14



EP 0 549 688 Bl Table A Optical

Pr opert-y
50% RH ( MPa)
18

1 hertz

825
100 El astic Mdulus, E
1000 [err] and 1 raltdl\s

Exanpl e 3 (outer)

10 Water Sensitivity (24 hr imrersion) feple

2.0

=1

3 Water absorption (99

Fi ber Coating Properties 5
Exanple 5 (inner) Mdulus @25 C,
EP 0549 58 Bhgation to Break (%
(MPa) 10

[err] and

Wei ght Change (%
2 5

1.2 Extractables (

%0.5

Optical Fiber Coating Properties

2.5 Dos¢ to Full

Cure (J_/ng)

t hat ®dj ustnment of
produce quite diff
and elastic as re

0.3 18 '%“1?
Lt he—forny
e Medlus|@ a57&% $0% BH (iiRah
uEloegatignde Bpl(Pe) coat i ngs ant® has | oW watl!® absor ption. The

Cur e85 The i

pe seen

ner 1doat i ng

outer coating is ruch hagt,gl%d@;gq;\(mﬁg) sefve to protedt the Inner ¢oating.
Exanpl e f 25 Anot Ite pring rmar-y—coattg—wesTFornulated—as—stowr—betoy.
Conponent @ 5 é ?y Wi ght 30 - Pt oduct of
Exanmpl e 2 @-38° Ca“‘“ HRVE- i sopht hal at e 10 7.5
EHEVE* Water Sensitivity (24 hr immersichR | 5 [err] (Unijon Car bi de Uyl - 6974)
1 2-ethyl hexyl etfn 35 A Very, T ow noqul'us, £oat 1 ngjwas

pr oducedsupon curi
nonof uncti onal viny
conposition for cdg

n%ﬁ dhgid (%Fg[l on. [ Iilgu
0

mer deri v5d f.
abbssqo ﬂmtdureqa/crﬁzb ber co

strateg t hq
m an al cohgl

15|s(§3{3g,5ess ntl%|2|t6/09f t he

use of

40 Cainms 1. A

reacti on product

\a) oV ||y|

CL TICI

essentially of the reacti on

Example 6
25

Another primary coating was formulated as shown below.

30

35

when cur

...L |1a||c

ot gotretr—C oSt FLTng

roduct e é g an ha¥ qul tegm nat ed
pol y éS'f P Htac@pﬁg S48 éhaf gﬁntmz mner ns which appear similar ‘can actually produce quite different

ng is soft and elastic as required for such coatings and has low water
absorption. The outer coating is much harder and will serve to protect the Inner coating.

Component Parts by Weight
Product of Example 2 80
HBVE-isophthalate 75
EHEVE" 125
ArsSSbFs (Union Carbide UVI-6974) 1

* 2-éthyl hexy! ethoxy vinyl ether

A very low modulus coating was produced upon curing this formulation. It illustrates the use of a

4 Claims

monofunctional vinyl ether monomer derived from an alcohol.

1. A composition for coating optical fiber consisting essentially of the reaction product of
{a) a vinyl ether urethane oligomer consisting essentially of the reaction product of (i) an hydroxyl-
terminated polyester having the formula

50

or an hydroxyl-terminated polyether having the formula

6 0O
" "

HO-X~ (-0-C-Y~C-0-X- )4 -OH

HO-X-(0-X-)n-OH

55

where

Xand Y

are divalent radicals having a molecular weight of 28 to about 500 and selectsd from

the group consisting of alkylene, arylene, aralkylene and cycloalkylene radicals,

14
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or an hydroxyl-term nated pol yether having the fornmula 55 where X and Y
are dival ent radicals having a nol ecul ar weight of 28 to about 500 and

sel ected fromthe group consisting oEP&I549/58881 aryl ene, aral kyl ene and
cycl oal kyl ene radicals, 14 EP O 549 588 Bl Table A Optical Fiber Coating

Properties 5 Propert%/ , Exanpl e 3
(outer)  Exanple '% éi nneﬂaza'hp’&ﬁ? xalup ot 1 abah 0y ( \vPa) 825

1.1 El ongation t398Pagisopapq having the formula = 1 g : 100 El astic

Modul us, E (MPa).dQ. [err] and 1 hertz 1000

- [err] anpd 1 raé?'igmo . 10 Water Sensitivity (24
hr i ngersion) 15, Wei ght Change (% 2.0

-1.3 Water absor ptg 0Nis(a%valent radical selected fronf.the group consisting of alkylerle, aryleitd, bRfk{iaHa! &9
(%9 cfdloalikylene radicals, 2.5 Dose to Full "Cure”(J/cn?

0.3 t0 0.5  Or 8 poRisébyahaiChavihd a GaHBtidARILS SN ot Mévh; ] (iS4 'ﬁfﬁ?&xy%on&ﬁ@l ether
formul ati gns Whi gRingme®AAuiSI M | ar can actual |y produce quite different

properties when cured. The inner coating is soft and elastic as required
for such coati ngs:Canel CRa-Ziobw wat er absorption. The outer coating is much
harder and will serve to protect the Inner coating. Exanple 6 25 Anot her

primary coating wes fornmul ated as shown bel ow. Conponent Parts
by Wi ght 1830 R: and Rz are monovalent Padingly Seleatdd Rrathg preupconsisting of H and alkyl grouf8(Q
HBVE- i sopht hal at e having 1-10 carbon atomsg EHEVE*

12.5 [err] (Uni on &arbi de % d@lgniggdical having a molep I"Ve"ﬂ@>€¥/F5 101590 294 splepiod frare Her
A very | ow modul us coat i ng%’%%’s%}b?’%%?fé&y'ﬂgowdeﬂ °ﬁaa°f1’| yisng gihonigdiclsion. | t

il lustrates the §k%viRyf ether iBhester ByRaamey, bayipg thadgsmfa nononer derived from an
alcoieﬂ. # dains 0 3
|

A-(-C-0-Z-0-CR,=CHRy),

25

where .
n is1to4,

30 A is a mono, di, tri, or tetra functional radical having a molecular weight of 15 to 180
and selected from the group consisting of alkylene, arylene, aralkylene and
cycloalkylene radicals,

z is a divalent radical having a molecular weight of 25 to 500 and selected from the
group consisting of alkylene, cycloalkylene, or alkylene ether radicals,

35 Rs and R are monovalent radicals selected from the group consisting of H and alkyl groups

having 1-10 carbon atoms;
(c) a vinyl ether terminated monomer derived from an alcohol having the formula

St D-(0-CRs =CHRs),’
40
where
n' is1to 4,

Rs and R; are mono valent radicals selected from the group consisting -of H and alkyl groups
having 1-10 carbon atoms, and
45 D is a mono, di, or trivalent radical consisting of alkylene, cycloalkylene, or alkylene
ether having a molecular weight of 56 to 1000; :
(d) an effective amount of a photoinitiator.

2. The composition of Claim 1 wherein for the vinyl ether urethane oligomer of (a)
50 X is a divalent radical selected from the group consisting of -CHz-CHz-,

CHy
l _

'CH‘C.HZ‘ ’

55
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1. A conposition for coating optical fiber consisting essentially of the
reaction product of (a) a vinyl ether urethane oligonmer consisting
essentially of the reaction productEPd549988&1 hydr oxyl - term nated

pol yester having the formula 45 50 '

[err] or an hydroxyl-term nated pol yether having the formula 55

[err] where X and Y afdLMi val ent radicals havi ng a nol ecul ar wei ght of 28
to about 500 and sel ected fromthe group consisting of alkylene, arylene,
ar al kyl ene and cycl oal kyl ene radi cal s, EPdﬁ 549 588 B1 m . has an
average yvalue of 1 to about 100; and (ii) a Lpsocyanate having the formul a
OCN-Q/NéOS where Q is a divalent radical selected fromthe group

consi sting of al kylene, arylene, aral kyl elgy -Wcl,oal kyl ene radicals, or
a polyisocyanate having a functionality of r re; and (111) a hydroxy
nonovi nyl ether 10 having the formul a CH = CR20-Z- OH where 15

[err] @re nonoval ent radicals selected frontﬂjﬂe group consisting of H and
al kyl groups having 1-10 carbon atons, Z is a divalent radical
havi ng a ol ecul ar wei ght of 25 to 500 and sel ected fromthe group

consi sting of al kyl ene,~(Qtei0a@Hiy] ene, or al kyl ene ether radicals; (b) a
vinyl ether term nated ester nononer having the formula 20 0 [err] where n
isl to4, 30 A is a nmono, di, tri, or tetra functional
radi cal having a nol ecul ar wei ght of 15 togilff@_nggs_el ected fromthe group
consi sting of alkylene, arylene, aralkylefith2and/cycfoal kyl ene radi cal s,

v 20 Y is a divalent radical selected from the group consisting of -(CHz)s-, -(CHz2)z-,
~CH=CH-, -(CHz)s~,

OG-0 O

Q is a divalent radical selected from the group consisting of
30 ' .
-@— Cﬂz -@- » Q‘b@'. 0‘13@ »
35 CHy
CHy  C-
N\
- CHy | C3
e DO » -
Gy CHy- I

R; and Ra are monovalent radicals selected from the group consisting of -H and -CHjs, and
Zz is a divalent radical selected from the group consisting of

50
CH3  CH3  CHy  CHy  CH
l | | [ |
Gty ()= CHa=,  <CHoCHy-0-CH-Cll-, ~CH- CH~0- CH-CHy~0~CH-CHy-

56

=(CHz )4, -(CH2)s~0-(CHz2)s-, -(CHz2)4-0-(CHz)4-O-(CHz2)s -, -(CH2)2-0~(CHz)2-O-(CH2)2-,
AR ke o
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Z is a divalent radical having a nolecular weight of 25 to 500

and selected fromthe group consisting of al kylene, cycl oal kyl ene, or

al kyl ene ether radicals, 35 ER @549 588 Btar e nonoval ent radical s

selected fromthe group consisting of H and al kyl groups having 1-10 carbon

atons; (c) a vinyl ether term nated nonomer derived from an al cohol having

theforrrula 40 [err] where n' isl to 4, [err] are nono

val ent radicals selected fromthe group con3| stl% of H and al kyl groups

havi ng 1-10 carbon atonms, and 45 is a nmono, di, or

tri vaI ent_ radi cal consisting of alkylene, EQ %eﬁ‘il ene, or al kyl ene et her
(d) 2

havi gg, a hol ecul ar wei ght of 56 to 1000; &ctive anobunt of a
photoinitiator. 2. The conposition of Claiml vvh erein for the vinyl ether
ur et hane oligoner of (a) 50 X a dival ent radical
selected fromthe group consisting of -CH2 CH2 t§.lFerr] EP 0 549 588 B1
15 10 [err] 20 y is a dival ent

radi cal selected from the group consisting of -(CH2)4-, -(CH2)2-, -CH
=CH, - (CH2)33- THeRbimposftion of Claim 1 whereih for the dinyl aih@términaldd esdr naére o) f rom t he
group consi sting of 30 3isamono, di, or tri functional radical selected from the group consisting of

CH3 [err] 45 [err] are nonoval ent radicals selected fromthe group
consistimg of -H and [err] and Z is a divalent radical selected

fromthe group consisting of 50 [err] @0 6@68 [err]

s 20 -CH = CH-, -CH2CHz-, ~(CHz)3-, -(CHz)s-,

©

25

CHs-,

) ©. ©-
z is a divalent radical selected from the group consisting of
® Ciy  CHy CHy  CHy  CHy
l l l l |
— ~CHy - O' CHz=s  ~CH-CHp-0-CH-CH,-, =CH-CHy=0-CH-CHy-0-CH-CHy~

40 .

-(CH2)4-, -(CHz2)4-0-(CHz)s -, -(CHz)s-O-(CH2)4-0O-(CHz)s-, -(CHz)z-d-(CHz)z-O-(CHz)z-,
4 . CH3

I
-C“z.c.cuz-

50 CH3

Rz and Ry are mono valent radicals selected from the group consisting of -H and -CHs.
65
4. The composition of Claim 1 wherein for the vinyl ether monomer of (c)
Rs and Rg are monovalent radicals selected from the group consisting of -H and -CHs, and
D is selected from the group consisting of -

o ~ RO



10 3 The conposition of Caim1l wherein for the vinyl ether term nated
ester .nononer of (b) A is a nono, di, or tri functional radical
sel ected fromthe group consi sti ngE®D 54958BY is a dival ent
radi cal selected fromthe group consisting of [err] [err] are nono val ent
radi cals selected fromthe group consisting of -H and -CH3. 55 4. The
conposition of Claim1 wherein for the vinyl etheu(m) ?e of (c) [err]

n

are nonoval ent radicals selected fromthe group Si s g of --H and [err]
and D is selected fromthe group con stl ng of 17 EP 0549588
Bl 50 . -CH d—CH - -CH- 2-0-CH-CHy~, [err] 5.
The Qgrrpom tion for a primry opti ibe? coati ng of daim1 wherein said
vi hyl™ et her urethane 55 oligomer of (a) is about 50 to 85 percent by
wei ght, said vinyl ether termnated ester monomer of (b) is up to about 50
percent by weight, said vinyl ethgyf, termggated onmer derived from an

al cohol ;p0f (c) is up to about. 50 per cent wei ght®, and the total of (b)
and (c) is no nore than 50 percentl by wei 8ht and said conposition further
conprises about 0.1 to 5 percent .¢He GJJIH-CH ;T Q-njc phot oi niti ator,

and EP 0 549 588 B1 optionally up fo about 3% by Wei ght of a thermnal

oxi dation stabilizer, based on the tot al conposition. 6. The conposition
for a sscondary opti caHCHber-(@bata- ﬁ¢g2)o'f ACH)rOACKehe?-(GHa)k s ar @2 PHnG1CHeR hor
ur et hane ol i goner of (&3H2LCH-@HefHIBCHEHFO percent “by wei ght, said vinyl
ether term nated ester nononer of (b) is 5 to about 70 percent by
wei ght, said vinyl ether term naﬂigj'm)nomer deri\éﬂﬁrom an al cohol of (c)
is up to about 70 percent by vvelg t, the total of](b) and (c) being no nore

t harm70?wei ght percent and sai ng f L C 1 to 5 percent
by wei ght of a cationic phot mﬁ?i'zrﬁ?g"ar' §Hd @E)Boqgﬁﬁ&'iﬁgcgﬂzabout 3% by
wei ght of a thermal oxidation stapilizer, based on the total conposition.

10 7. An optical fiber coated WIE the cured conposition of any one of
C aims } 6. PatentansprUche 1. zUS&mmensetzung zum Ober zi ehen ei ner

optischen Faser, welche imwesentlichen aus dem Reaktions- 15 pr odukt
von CHy CHa .
| I
S0 CH3-0-CH2-CH—O~CH2-CH-,

CHs(CHz)3-0~(CHz2)2-0~(CHz)2-, CHz-0-(CHz)2-0-(CHz)2-,

35 | :zﬂs
. o - - OCH -
s _ O. CHr(CHz)a CH-CHy

|
CHp- Ci2
CH3CHZ'C'CH2‘ .. "C"z-C-CHz- .
| l
_CHz- 'Cﬂz

50 l

5. The composition for a primary optical fiber coating of Claim 1 wherein said vinyl ether urethane

85 oligomer of (a) is about 50 to 85 psrcent by weight, said vinyl ether terminated ester monomer of (b) is
up to about 50 percent by weight, said vinyl ether terminated monomer derived from an alcohol of (c) is

up to about 50 percent by weight, and the total of (b) and (c) is no more than 50 percent by weight and

said composition further comprises about 0.1 to 5 percent by weight of a cationic photoinitiator, and
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(a) einem Vinyl at her-Ur et han- O i goner besteht, das imwesentlichen aus dem
Reakt i.onspr odukt von (i) eipem m t Hydr oxyl endenden Pol yester mt der

Formel O 0 20I, EP 0 549 588 B1 : t HO X-
(-OCGY-CGOX) M OH 25 : oder ei nem rrit Hydr oxyl endenden Pol ylI t her
mt der Formel HO X-(O X-),nnOH besteht, wor

di val ent e Radioriangly yp to abpi 3%, W"@R'lﬂf a theenel W"‘\?éﬁb'%" Bpsed g¢ Wﬁt"%ﬁ’"ﬂ?ﬂﬂmam

d - - -
e L ﬁﬁ%\&%%%w winy
erof

m
f(a) 3 ldVI
100 besi t 2t ; %1? éﬁﬁﬁ?% {Ejm;g, gygv,n;% %b. o\’\Q(d)FéQ

ei n dival%nt ed percent T %éﬂ; HE Barcéhf hd

Cycl 5al kyl enr g8l .Gi.ymeo"ﬁﬂtsgsm hidrahylo

4 P | in rther compnses 0.1 to
oder ei nem Po %\‘/g‘a fa Ghdhidl o &Hﬂ tddih r.'btaé’Jd o\‘%t&al‘é&ﬁp’osn ar;
(iii1) einem Hydroxy OVI nyI ther mt der Fornel Ri CR20- Z- O—l 45

worin Ri ung B opticaRBeNBatEd hifh theddifod @Brhpcdiién dtiakiidhe Of dﬂaﬂngwppen mt 1-10
Kohl enstoffatonen beste- henden G uppe ausgew hlte Radikale sind, Z

ei n dival enbgsmﬁimmeab mt ei nem Mol ekul argewi cht von 25 bis 500 und aus
der aus 50 Al kyi en-, Cycl oal kyl en- oder

Al kyl enat henr aﬁséﬁﬁeaﬁadne@imimmmﬁmpms@as@sen wldhe tm wesentlicher) aus idere feakfiqns-
Vi nylithes endmmdlemrEsternDnoner mt der Fornel 0 85

A (-CGOZ-0 GRAm@HR[ByIﬁIthQrQJmthan»Ollgomer besteht, das im wepentiighen ausgsmpResktipnspraguigyvon
Worin (i) einem mit Hydroxy! endenden Polyester mit der Formel

y o ©°
\#’ 20 " n

HO-X- (-0-C-Y-C-0-X-) ,-OH

25 " oder einem mit Hydroxyl endenden Poly#ther mit der Formel
HO-X-{0-X=)m-OH

besteht, worin
30 XundY divalente Radikale mit sinem Molekulargewicht von 28 bis etwa 500 und aus der aus
Alkylen-, Arylen-, Aralkylen- und Cycloalkylenradikalen bestehenden Gruppe ausge-
wihit sind,
m einen Durchschnittswert von 1 bis etwa 100 besitzt;
and (ji) einem Diisocyanat mit der Formel

OCN-Q-NCO

worin
S Q sin divalenies Radikal und aus der aus Alkylen-, Ary len-,Aralkylen- und Cycloalkylenradika-
40 len bestehenden Gruppe ausgewdhtt ist,
oder sinem Polyisocyanat mit einer Funktionalitéit von 2 oder mehr;
and (jii) einem Hydroxy-Monovinyléther mit der Formel

RiCH = CR20-Z2-OH

worin
R: und Rz monovalente, aus der aus H und Alkylgruppsn mit 1-10 Kohlenstoffatomen beste-
henden Gruppe ausgewihlte Radikale sind,
Zz ein divalentes Radikal mit einem Molekulargewicht von 25 bis 500 und aus der aus
50 Alkylen-, Cycloalkylen- oder Alkylen#therradikalen bestehenden Gruppe ausge-
wihlt ist;
(b) einem mit Vinylather endenden Estermonomer mit der Formel

0

A-(-C-0-Z-0-CR,=CHR3)

55
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n gleich 1 bis 4 ist. A ein nono-, di-, tri- oder
tetraf unkti-onal es Radikal nmit elnern Motekul argewi cht von 15 bis 180 und
aus der aus Al kylen-, Arylen-, AralE®Q&49588m1 Cycl oal kyl enradi kal en 5
best ehenden G uppe ausgew hlt ist, Z G n dival entes Radi kal mt
ei nem Mol ekul ar g{ewl cht von 25 bis 500 und aus der aus Al kylen-,

Cycl oal kyl en- 8% Al kyl epﬂ ht heréadl kal en best ehenden G uppe ausge- w~hl t
ist, R3 und R4 "nonoval & SYer 9]

Kohl enst of f at omefl best e- |sd;'° 'dta': °d1'a::ﬂ:’"‘;2°"£°s:j’rf %Qen_ ‘gj: a ‘%]Lﬁ
Radl i kal g sind; (c) ei nen E érﬁ‘gen el ne

abgel tet en M)nfmar mt va oTekQa_I’ chtvon'2§b|sso d%gbé?aaé u
gleic 1 bis 4 ist, Rs UfA B% Cy&&%ﬁl% dﬁ Rikyléhdtherikaléh B gn n}f)}ﬂé Qhdgghen
mt 1-10 Kohl enstoffatomwghl te- henden G uppe ausgew-hTte Radi e sind,
und D & dhd'/R nOmonsthrem@cmé dérlauy Bl RS ARPgrRsh kRl 1-10X4onieftoRStorAdhSbeste-

Al kyl en;e Cycl oal kyl en od@endéf Gruppe ausgewshite Radikale sind; A~kyl ongther mt einern
Mol ekul ar gew i) elviénn mh Finkpiiither L@ ddneih @b Alkotibl 4bdsleidten ®onokher 6 aEFomdENg e
eines Photoinitiators. 2. Zusamensetzung nach Anspruch 1, in welcher far

dl as Vi nyi dt heD-(Q/OB: R@HRsM} | goner von (a) X : ei n dival entes Radikal

i st, dlas aus der aus 25 CH3 CH3 CH3 35

- (CH2) 2-70-(CI-IZ)NQﬂ'n, best ehenden G uppe ausgewhi f | t ist, Y el |

di val ent es Radi k&l ist, al°!§§1é?l§§'ﬁer aus - (CH2) 4- (CHZ 2-, -CH= OH,

-(0OH2)3-, 45 50 Fﬁe@f‘éhen&@ﬁm’@?ﬁ @ggww N‘Y'Q'SRP"“ @it 1-10 K°h'°"s‘°ff@'h°" beste-

di val entes Radi kal ist, d&pien§ wgp%ﬂyrgea Hedikalesind, ynd *\) S EP 0 549 588

Bl CH2 D Aﬁ , di- oder trivalentes Radikal |st das aus Alkylen, Cycloalkylen oder
Nt 20 Yylenat er mit einem Molekulargewicht von 56 bis 1000 besteht; und

(d) einer wirksamen Menge eines Photoinitiators.

2. Zusammensetzung nach Anspruch 1, in welcher flir das Vinylﬁther—Urethan-OIigorher von (a)

X ein divalentes Radikal ist, das aus der aus
25 :
CH3 CH3
. | l |
30 ~CHy-CH,-, ~CH-CH,-, -(CHy) 4~ ~CHy-CH-CHp~

l
CHy

35

-(CHz)z-O-(CHz)z-,
> ~CHp{ ) CHp=

bestehenden Gruppe ausgewhlt ist,
Y ein divalentes Radikal ist, das aus der aus -(CHz)¢~, -(CHz2)2~, -CH = CH-, ~(CH;)s-,

O G 0 O

bestehenden Gruppe ausgewihlt ist,
Q ein divalentes Radikal ist, das aus der aus

50

55
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C : 37 CH3 CH2- ~ C C 10

~~~~~ CH3 - H3 CHC3 10 _9CH2<} ~~~~~CH3
CH2- CH3 CHB 15 besERN®AS 688 BY uppe ausgew~hlt ist, R, und
R2 nonoval ente, aus der aus -H und -CH3 bestehenden G uppe ausgewghlte
Radi kal e sind, und 20 ein di val ent es Radi kal ist, das
aus der aus CI—|3 CH3 |

I < CH- CHZ CHZ-
- CH CH2- OCH—CHZ O- N@-I.B&H
-CH2- G CHZ CH3 40 tehenden uppe ausde AhIt |s 3. Zusarrrrensetzung

nach { Anspruch 1, in welcher far das mt Vinylather endende Eﬁ{erm)nomer von
(b) AT ei n nmono-, di- oder trifunktional es Radi kal ét, das aus
der aus 45 50 -CH = CH. - CH2CH2-, - (CH2) 3-, -(CH2)4-, CHy CHs C21 * c

L * EP 0 549 588 Bl 5 bg&t ehen en G uppe alusg |t cﬁs:}
ein d| vaI pntes Ra al |st S aus
=
!

CH3
15
bestehenden Gruppe ausgewéhlt ist,
R: und Rz monovalente, aus der aus -H und -CHs bestehenden Gruppe ausgewidhite Radikale

. sind, und
ot 20 z ein divalentes Radikal ist, das aus der aus

G4 My CH3  CHy  CHg
| l l | l
® iy =)= CHpy  <CH-CHp-0-CH-CHy~, ~CH-CHp~0-CH-CHp~0-CH-CH-

-(CHz2)s -, -(CHz2)4-0~(CHz2)s-, (CHz2)s-O-(CHz2)s-O-(CHz)s -, ~(CHz2)2-0~(CH2)2-O~(CHz)2-,
30

CHy

- -CH,-C-CH,-
. CH3

40 .

bestehenden Gruppe ausgewahit ist.
3. Zusammensetzung nach Anspruch 1, in welcher flir das mit Vinyldther endende Estermonomer von (b)
A ein mono-, di- oder trifunktionales Radikal ist, das aus der aus
pn .

Q. B

-CH = CH-, ~CH2CHg-, ~(CHz)s-, ~(CHa)s-,

CHs-l

50
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CWB CH3 CH3 : CH3 CH3 | I

I . ‘-I -CHZ- 0 -+ CHe-8 -CH CH2-Om CHf nj 2. - CH CH2C-.0-cm cm
.-G CN-2. - -(CH2) 4-, -(CH2)4- 01@159945&8B1(CHZ)40(CHZ)40(CHZ)4-

- (CH2) 2- O- (CHZ)2 0-(CH2)2- 20 CH3 |

-CH2-CG-CH2- CH3 30 R3 und R4 rmnoval ente, aus der aus -H und -CH3

best ehenden G uppe ausgewghlte Radi kal e sind, und 4. Zusammenset zung nach

Anspruch 1, in welcher flr das Vinylather no n (c) 35 Rs und
Rs nonoval ente, aus der aus -H und -CHs st eh €n G uppe ausgewghlte
Radi kal g sind, und D aus der aus 40, .

CH3 tH3 / | -CH2-0. -CH2-1 -CH CH2-0-CH-CH2., 45 CH3 013
043 | | bestehenden é ausgewahlt ist,

-CH CGH2- O CH'QHZ 0- C""gl"alvalenie@ l)aﬁ‘sb. dasaﬁ%hé‘O(mz) 4-,

-(CH2a)-0-(CH2) 4- O (CH2) 4, -CH2CH2-0-CH2 CH2-, -CH2 CH2 -0-Cl 12 CH2 -0- CH2
CH21-, 35 22 [ 111l 111111 HE 11111 1 1 1111 * C
L M S EP 0549588 Bi @ CH CHy HK |

1, 5 Bo-c oo, O o

CH3( C2) 3- CH Ce2- 0402) 2n | gl 1 l l |
-CH, - - CHy-, -CH-CHZ-O-CR-CHZ-. -cn-cuz-o-cu-cuz-o.cu-cuz-

15

-(CHz2)s-, -(CH2)4-0-(CHz)a-, -(CH2)4=0~(CHz2)s-O-(CHz)s~, -(CHz)2-0-(CHz2)2-0-(CHz)2-

o 2
CH3
25 =CHg=C-CHy- |
CHy
30 : ]
Rs und R monovalents, aus der aus -H und -CHs bestehenden Gruppe ausgewéhite Radikale
sind, und
4. Zusammensetzung nach Anspruch 1, in welcher flir das Vinylither-Monomer von (c)
35 Rs und Re monovalente, aus der aus -H und -CHs bestehenden Gruppe ausgewihlte Radikale
sind, und
D aus der aus
0 CHy CH3
| / |
45
CTs Ciy O
50 =CH-CH3-0-CH-CHy~0-CH-CHy-,

-(CH2)s-, ~(CH2)s-O-(CHz)s-, -(CHz2)s-O-(CH2)s-O-(CHz)s, -CH2CH2-O-CH2CHz-,
-CH2CHz-0-CH2CH2-0-CH2CH2-,
55

" | AN A O A
* € L M § =



10 CH3 CH3 3 3. CH3- 0- CH2- CH O CH2- CH-f 15 CH3
(CH2) 3- O (CH2) 2- O- (CH2) 2-, GH3- O (CH2) 2- O (CH2) 2-, 20

C2,5 CH3-(CH2) 3-C-CeQ 2- 25 CH2- EP 0 549 588 B1 - CH2 |
.1 30 ' CH3CX2- C- CH2 * o - CH2- G- CH2- |
| C82- CH2 | - 35 bestehenden G uppe ausgewAhlt ist. 5.

Zusammenset zung fUr ei nen Cber zug a er primren opt]schen Faser nach
Anspruch 1, in weicher das 40 1'i:lyl at her-Uret ha i gomrer von (a) etwa
50 bis 85 Gewichtsprozent betrigt, das nmit Vinylathef endende Esternononer
von (b) his zu etwa 50 Gewicht spgp@zeNifyaus h ATkt W% at her
endefde, l?’von ei nem Al kohol abgel g& %?Ea%’ngerrgiéc\l;lgk (%(I:'m:g?'sw Z 250
Gew cht sprozent betragt, und di e Gedantnenge von (b) und (c) nicht nmehr als
50 Gewi chtsprozent ausmacht und dergyQoberzug ferner 0,1 bis 5
Gewi cht sprozent ei nes kationischen PHotoinitiatiors und gegebenenfalls bis
zu etwa & Gewi chts-% 45 ei nes therm schen Oxydationsstabilisators,
basi erend auf der gesanten Zusammensetz , auf\grhst. 6. Zusammenset zung
fU einen Oberzug ei ner sekundaren Optisﬁ en Fasel nach Anspruch 1, in
wel cher das Vinyllther-Urethan-Adigoner von (a) ‘etwa 30 bis 70
Gewi cht sprozent betragt, das m CH340+¢Hp4QHM0-CiI€He Est er mononmer von (b)
bis zu etdwa 70 Gew chtsprozent ausmacht, das mt Vinylather 50 endende,
von ei nem Al kohol abgel eitete Mnonmer von (c) bis etwa 70 Gew chtsprozent
betrAgt, und di e Gesant rftthGE)yBHCHAyO- ({1 GHa1-ECHe-Rf)eal s 70
Gew cht sprozent” ausmacht und di e Zusammensetzung ferner etwa 0,1 bis 5
Gewi cht sprozent eines kationi sehen Photoinitiatiors und gegebencipfgl | s bis
zu etha % Gewi chts-% ei nes therm schen Oxydati onsstabilisators, lbasi erend
auf der gesanten Zusamren- setzung, aufweist. SSWteénscgﬁzgas die mt
der geharteten Zusamrenset zung nach einem der An he™ 8~ 27T GJéZi'ist.
AA23--|1gl -11l] e|- _ - - -
25 |
| -
CH3CH2-C-CH2- . -CHZ-C-CHZ-
o l
CHy— CHy
]

30

85
bestshenden Gruppe ausgewdhlt ist.

k_/ 6. Zusammensetzung flr einen Uberzug einer priméren optischen Faser nach Anspruch 1, in welcher das
40 Vinyldther-Urethan-Oligomer von (a) etwa 50 bis 85 Gewichtsprozent betriigt, das mit Vinyldther
endende Estermonomer von (b) bis zu etwa 50 Gewichtsprozent ausmacht, das mit Vinyldther
endende, von einem Alkohol abgeleitete Monomer von (c) bis etwa 50 Gewichtsprozent betrégt, und die
Gesamtmenge von (b) und (c) nicht mehr als 50 Gewichtsprozent ausmacht und der Uberzug ferner 0,1
bis 5 Gewichtsprozent eines kationischen Photoinitiatiors und gegebenentalls bis zu etwa 3 Gewichts-%

45 eines thermischen Oxydationsstabilisators, basierend auf der gesamten Zusammensetzung, aufweist.

6. Zusammensetzung fiir einen Uberzug siner sekundéren optischen Faser nach Anspruch 1, in welcher
das Vinylather-Urethan-Oligomer von (a) etwa 30 bis 70 Gewichtsprozent betrgt, das mit Vinyldther
endends Estermonomer von (b) bis zu etwa 70 Gewichtsprozent ausmacht, das mit Vinyldther

50 endende, von einem Alkohol abgeleitete Monomer von (c) bis etwa 70 Gewichisprozent betrégt, und die
Gesamtmenge von (b) und (c) nicht mehr als 70 Gewichtsprozent ausmacht und die Zusammensetzung
ferner etwa 0,1 bis 5 Gewichtsprozent eines kationischen Photoinitiatiors und gegebenenfalls bis zu
etwa 3 Gewichts-% eines thermischen Oxydationsstabilisators, basierend auf der gesamten Zusammen-
setzung, aufwsist. T

55

7. Optische Faser, die mit der gehérteten Zusammensstzung nach einem der Anspriiche 1-6 Uberzogen
ist.
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EP 0 549 588 Bi Revendl catlons 1. Corrp05|t|on pour le revOenent de fibres
opti ques essentiell enent constituee du produit de la reaction - 5

(a) d' un oligonere d'urethane d' etBR:0 548 $88/Blque essentiel |l ement constitue
du produit de la reaction (i) J> d' un polyester a term nai son
hydr oxyl e repondant alafornule: O 0 10

HO X- (- ORevepdicatigns ) I\/hO—| ou d'un pol y6ther a terninai son hydroxyle

e sont

o e 40 SrOSion e e biamert o Thigs Sitips; saseTiolbr Rt cpostBES Bt prodhiSe 'y
ChOI S S par m (a)% un olag%lmgla%ré‘:t’lla é/& Bﬁ‘e‘? ’vu%ﬁg | l@&\grlt %Xr!sﬁméedu %&X(&é Q?éab%d‘l?pen

20 My env ron 1
di | sgﬁyanat e rep(g’oliglesm?é %r{ﬂxgg dans laquelle: O
est un radical divalent ch0| SI parm |es ra |caux al kyl ene, aryl ene,
aral kyl bne et cycl oal kyl b- ne, . ou un poI yanate ayant une
fonctigpnalite de 2 ou davanta i it hydroxy nonovi nyl i que
repondant a la formule: 30 R1 %—‘P" ‘C@ -é( (':I'?sl(n "‘T auel'l e: Rl et R
sont des radi caux nonoval ents choisis parm H et des groupes alkyle en Cl1 &
Cl 0, 35 ou dfun polyéther & termimbisanrhydreeflecérondbinZala &mbul@y ant une nasse
nol 6cul aire de 25 a 500 et choisi parm |es radicaux al kyl bne,
cycl oal’kyl ene H:X-+¥erORI' al kyl bne; (b) d'un ester nononbre & term nai son
et her vinylique repondant a la fornule: 40 -
0 A- (-C O Z- @amspepuettiR3) n 45 dans laquelle: n est conpris
entre 1 et 4, AXetY sontdes ragicaycdivalents ayanh G"e m@sse malgcplaire e ?%?r%'?"f?ﬁ%? Shnel
ayant une nasse nol ecﬁ'l'%srpé’"déesiaﬁ'cg“fg@’e’&a aplkylpop A cYPIALYPIRY| ¢ aux
al ki-erf8, aryl e&"e SI“RXY*‘{?’_EWE QT Hrre, Z est un radi cal
di val ent ayant® de"nJQE% AB e °25 & 500 et choisi parni les 50
radi caux al kylc}qﬂ‘eQ cI oal kyl ene ou et her d'al kyl bne, Rs et Fs sont des
radi caux nonoval en Ps choisis parm H et des groupes alkyle en C, & Cio, (c)
d' un m;gorrbredg% rpir,nai son O her vinylique obtenu a partir d' un al cool

a

repondant a | dnr radical divalent choisi parmi les radicaux alkyléne, aryléne, aralkylgne et cycloalkyle-
ne,
ou un polyisocyanate ayant une fonctionnalité de 2 ou davantage, et (i) d'un éther hydroxy.
monovinylique répondant & la formule :

30
RiCH = CR20-Z-OH -

dans laquelle :
Ri et Rz sont des radicaux monovalents choisis parmi H et des groupes alkyle en C; & Cio,
35 Z est un radical divalent ayant une masse moléculaire de 25 & 500 et choisi parmi les

radicaux alkyléne, cycloalkyléne et éther d"alkyléne;
(b) d'un ester monomére 3 terminaison éther vinylique répondant & la formule :

— o
i
A-(-C-0-Z-0-CR4=CHR3)n
45 dans laquelle :
n est compris entre 1 et 4,
A est un radical mono-, di-, ri- ou tétrafonctionnel ayant une masse moléculaire de 15
& 180 et choisi parmi les radicaux alkyléne, aryléne, aralkyléne et cycloalkyléne,
Zz est un radical divalent ayant une masse moléculaire de 25 & 500 et choisi parmi les
50 : radicaux alkyléne, cycloalkyléne ou éther d'alkyléne,

Rz st Ry sont des radicaux monovalents choisis parmi H et des groupes alkyle en C; & Cio,
(c) d'un monomére A terminaison éther vinylique obtenu 2 partir d'un alcool répondant 2 la formule :

0-(O-CRs = CHRs )y
55
dans laquelle :
n est compris entre 1 et 4,
Rs ot Rg sont des radicaux monovalents choisis parmi H et des groupes alkyle en C; & Co,

g



0-(OCR6 = CHRs)n. dans laquelle: n' est conmpris entre 1 et 4, R5 et
R6 sont des radi caux nonoval ents choisis parmi H et des groupes alkyle en
C, a C10, 24 : EP0549588B1111 111111 | H I!i
EP0549588B1 et D est un radical nono-, di- ou trivalent constitue
d' un radi cal al kyl bne, cycloalkylbne ou al kyl bne ayant une nmasse

ml cul ai re de 56 & 1000; sé\yé 'clél] gug.g'uj&l gu.jff ggéeggh ol BRictc! gc&,&@iéﬁy_r.

2. Conposition s on la P

ay masse
d' ur et hane d' et VI antu ‘gﬂ f%%ot iotour, un radl cal dival ent
choi si parm -

2- 1, dans | il I" mére d'uréthane d'éther vinylique de
- CHZ&‘:I—I— CHZ"( Iﬂ mo't Eﬁ%’%‘%’ﬁ%ﬁl? e aque ° pour ngo est un radical
di val ent choi é' par m e@t%zadfCabdlva@@dm@parerbFz €, -(CH2)s-, 40 45 Q

est un radical divalent choisi parm: 50 55 25
1111111 }11111 11111 11111 111 * cC L N s *
CHq
I
5 ~CH-CHy-,
-(CHz)s-,
\_ 2
CH3
I .
. ~CHp-CH-CHg=
I
CHj

30
«(CHa)-0-(CHe)er,

- -Cip{ - -

Y est un radical divalent choisi parmi : -(CHz)s -, -(CHz)2-, -CH=CH-~, -(CHz)s-,
40
O G -0 O
45 _ :
Q est un radical divalent choisi parmi :

50

56
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7 EP 0 549 588 Bl _>a~02 CH3_+D CH33 5 CH3 CH3

XC CH34~~s~~~~~ ) CH3 1 -.1I'D- CH2

CH - 1 2cEP 0&49 588 B1 CH3 R et R2
sont des radi caux nmonoval ents choisis parm -H et -CHB, et Z . est
un radi cal dival ent choisi parm' 20 CH3

CH3 CH3 I 1 -C25 - -
- CH2-, - TCH 2- CI—I-CI—IZ- - CH2- O - CH, 30

-(CH2) 4-, (CI—IlZ 2 )s- Cﬂj

(CI-IZ)2 O(CI—IZ)Z 2)2 35

I C°Clr2 CH3 40 3 CorrpOSI tion selon |a revendication 3:“ dans

Iaqu | e, pour Pester nmononmbre a termnaison ether vinyliquet@e (b) 45
est un radical nono-, di- ou trl-fonctlonrtl;al3 ch0| C-parm 50

-CH = CH, -CH2CH2-, -(CH2)s-, (CHZ 4- 855. CHs-, *

EP 0 549 588 Bl Z est un G di val ent cHoi s armeﬁ:’lo CH.
CH3 , «~0- I
* | C_j@— CHZ '@— ’ -

cuz- I |

CHy

15

R; et Rz sont des radicaux monovalents choisis parmi -H et -CHs, ot

z est un radical divalent choisi parmi :
@
Ciiy CHy CHs CHy CH3
N { | | [ I
Chp ~{(F)= CHyey  <CH-CHp-0-CH-Clz=, ~CH-Cilp=0-CH-Clz=0-CH-Chy-
30 «{CHz2)4-, «(CHz2)¢-0-(CHz)2~, ~(CHz2)4-0O~(CHz)s-O~(CHz)4-, ~(CHz)2-0O-(CHz2)2-0~(CHz)2-,
Cii3
o I
~CHy~C-CH,-
|
u CHy

40

-

3. Composition sslon la revendication 1, dans laquelle, pour I'ester monomére &
vinylique de (b)
45 A est un radical mono-, di- ou tri-fonctionnel choisi parmi

Q. -

-CH=CH-, -CH2CHz-, ~(CHz)3-, -(CHz2)s~,

CHs-,

terminaison éther

50

- | 0
* [+ L M S *



/

25 0 2C CH2- - CH2-O0CH 0" 2-9

-CH CH2- 0-CH CH2- 0-CH. CH2- 15 -(CH2)4-, -(CH2)4-0O (CH2) 4-,
-(CH2)4-0O (CH2) 4- O (CH2) 4-, -(CH2)2-ER QGA®5EB BI (CH2)2-, 20 CH3 25
-CH2-C-CHZ- CH3 30 R3 et R4 - sont des radi caux nonoval ents choisis parm
-Het -CH3. 4. Conposition salon |la revendication 1, dans |aquelle pour

' 4t her vinylique nononbre de (c): Rs et R6 so t des radi caux

nonoval ents choisis parm -H et -CHs, et est choi si
parm: 013 Ct3 * ~~~~~~~~~~~~r Il rrCHZCO 020- -CH2-9 45
CH3 H3 CH3 - CH CH2- O CH CH2- OCHCHZ- 0 -(CH2) 4-,
(CI—%)qJ4-Cf(CI—|2)4- -(CH2)4-0 (CH2)4- O (CH2) 4, -CH2 Cl 2- OCHZCHZ-,

- CH2CA2- O CH2CH2, O CH2 LT

13 11111 11 1141 £ 5 Bl dfontghoie pomi: C2H5 |

I 5 - CH2- CCH2-9 CH3(CH2) 3-CH CH2. 0- (CH2) 2-, CH3 10
CH3 10 CH3 | | CH3-0-CH2-CH-0-CH2-CHf CHa

(CH2) 3- O (CH2) 20 (CH2) 2-, CH3- O (EHpR) 2- CLH£H2) -, Cig CHy CHy

C2H5 (7),. Cl13- (CH2)3- CH- . C2- q ' | I ,

-CHy = (- CHy=y  ~CHoCliy-0-CHoCy=, ~CH-CH-0~CH-Cip-0-CH-CH,-

15

=(CHz)4-, -(CH2)3-O~(CHz)4~, <(CH2)4-O~(CH2)4-0-(CH2)s », -(CH2)2-0-(CHz2)2-0-(CH2)2~,

'\/ 20
CH3
|
- ~CHy=C-CHy-
| l
Ci3
30

Rs et Rs sont des radicaux monovalents choisis parmi -H et -CHs.

4. Composition selon la revendication 1, dans laquelle pour I'éther vinylique monomére de (c) :
Rs et Rs sont des radicaux monovalents choisis parmi -H et -CHs, et

35 D est choisi parmi :
CHy CHy
o ‘ / I
“ | ~CHy~( )-CHy-, ~CH-CH;~0~CH-CHy-,
45 CHy  CHy . CHy

o l l
=CH-CHy=0-CH-CHy~0~CH-CHy-,
50

=(CHz)a=, =(CH2)a-O-(CHz2)¢-, -(CHz)s-O-(CH2)-0O-(CH2)s, -CH2CH2-O-CH2CHz-,
-CHz CH2-0-CH2CH2-0-CH2 CHz-,

55
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CH2- CH2 |- I 30

-t CH3CH2- G CH2- * . : - CH2- G- CH2- | I
CH2- CU2 35 EP 0 549 588 B1

| 5 Conposition pour un rev~tenent prinmaire de fibres optiques selon |a
revendi cation 1, dans |aquelle cat 40 ol i gonbre d' ur6thane d' et her
vinylique de (a) represente enggron 50 a 85 pour ﬂ nt en poids, cet ester
nononbre a term nai son ether vipylique de (b) sente jusqu'a environ 50

pour cent en poids, ce nononbrela tern1na|son ether V|nyI|que obtenu a
artir d un al cool de (c) . L -cent en poids
gt | ¢ total de (b) et ge)(gfn ee asse 3§CB§EP§§JQQE gggﬁ%p0|ds etpcette

conpb§it|on conprend en outre e V|ron ,1 a 5 pour cent en p0|ds d' un
photo-initiateur cationique, eCH45 SI on le desire jusqu' L environ 3 %
en poids d un stabilisant contre®l'oxydation therm que, par rapport a la
conposi tpon totale. 6. Conposition pour un revetenent secondaire de fibres
optiques selon la revendication 1, @gHRs | aqg | e -cot oligonbre d' urethane
d' ether vinylique de (a) constitue i a 70 B r cent en poids, cot ester so
nononbre a term nai son ether vinyli ue de (b) represente jusqu'a environ 70
pour cent en poids, ce NDNEHRLEG-CH,-CH L,SCH- et her vinylique obtenu a
partir dsun al cool de (c) re reseﬁte j usq "% environ 70 pour cent en poids
environ, le total de (b) et de (c) ne d-passant pas 70 pour cent en poids,
et ce revetenent conpr@héfteh-QGzleOqCHz)n %'S'Sdﬁf'z)%@'l(ﬁ”zén poi ds d' un
photo-initiateur cationique, et si on |le desire, jusqu' a environ 3 %en
poids d' un stabilisant contre |'oxydation therm que, par rappqEn ala 65
conposlfWon totale. 7. Fibre optique rev8tue de |a conpositio? d%rC|e sel on
| " une quel conque des revendications 1 a 6. 28
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/ 5. Composition pour un revétement primaire de fibres optiques selon la revendication 1, dans laquelle cet
40 oligomere d'uréthane d'éther vinylique de (a) représente environ 50 & 85 pour cent en poids, cet ester

monomére A terminaison éther vinylique de (b) représente jusqu'a environ 50 pour cent en poids, ce
monomére 4 terminaison éther vinylique obtenu 2 partir d'un alcool de (c) représente jusqu'a snviron
50 pour cent en poids, et le total de (b) et de (c) ne dépasse pas 50 pour cent en poids, et cette
composition comprend en outre environ 0,1 4 5 pour cent en poids d'un photo-initiateur cationique, et

45 si on le désire jusqu'a environ 3 % en poids d'un stabilisant contre I'oxydation thermique, par rapport 2
la composition tofale.

6. Composition pour un revBtement secondaire de fibres optiques selon la revendication 1, dans laquelle
cet oligomére d'uréthane d'éther vinylique de (a) constitue 30 & 70 pour cent en poids, cet ester
50 monomére a terminaison éther vinylique de (b) représente jusqu'a environ 70 pour cent en poids, ce
monomére & terminaison éther vinylique obtenu & partir d'un alcool de (c) représente jusqu'a environ
70 pour cent en poids environ, le total de (b) et de (c) ne dépassant pas 70 pour cent en poids, et ce
revétement comprend en outre 0,1 & 5 pour cent en poids d'un photo-initiateur cationique, et si on le
désire, jusqu'a environ 3 % en poids d'un stabilisant contre I'oxydation thermique, par rapport 3 la
&5 composition totale. :

7. Fibre optique revétue de la composition durcie selon I'une quelconque des revendications 1 2 8.
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