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Title: PHOTOCROSSLI NKABLE POLYURETHANES Abstract:

Li near crosslinkabl e pol yurethanes obtained from (a)
at | east one diisocyanate having 2 to 30 carbon atons,
(b) at e least one aliphatic or cycloaliphatic diol
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| east one carboxyl group is covalently CD bonded, and
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cu)ﬁﬁ gtes to a process for the pr I on~of’ soldér
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descri bes acryl ate-term nated_pol yur et hanes
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bonded via a brid dge group. - 8se nonomers’ are used
for the preparation of polyurethane el astonmers, with
which, inter alia, surfaces can be coated and then
pol yneri zed under the action of radiation.
WD. 01/ 25306 descri bes radi ati on-pol ynerizable, |inear
pol yur et hanes obtai ned from aliphatic diisocyanates,
al i phatic diols and nonofunctional olefinically
unsat urat ed conpounds, which pol yurethanes have
termnal olefinic groups and are used as powder
coating materials. Radiation-polynerizable (curable),
| i near pol yurethanes containing ethylenically
unsaturated groups have already been proposed for the
coating of surfaces, cf. EP-0 048 913 Al . The
pol yur et hanes are prepared fromdiols, diisocyanates
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(57) Abstract: Linear crosslinkable polyurethanes obtained from (a) at least one diisocyanate having 2 to 30 carbon atoms, (b) at
least one aliphatic or cycloaliphatic diol having 2 to 30 carbor atoms, to whose carbon chain at least one carboxyl group is covalently
bonded, and some or all of said carboxyl groups have been esterified with an olefinically unsaturated C;-Cgalcohol or with the gly-

o cidyl ester of an clefinically unsaturated Cs-Cacarboxylic acid, and (¢) optionally at least one aliphatic or cycloaliphatic dio} having

2 to 30 carbon atoms, to whose carbon chain at Jeast one carboxyl group is covalently bonded. The polyurethanes are suitable, alone
or as a mixtute with other reactive components, for thermal and/or photochemical crosslinkiag in crosstinkable compasitions for the
production of mouldmgs ceatings and in particular solder masks.




Z al kyl enedi car boxyli c acids and gl yci dyl
- =haRl h) acryl ates. The paly tain no carboxyl
ips and therefore ca# vel oped with aqueous
i c systems to give a ‘ured surface after
pol ymeri zation under a photomask. In order to avoid §7 FEB ﬁmT
t hi s di sadvant age, the copolyners are fornulated to
F“méﬁgﬁwgﬁbﬁ?Tﬂ@ﬂéﬁﬁﬁ%S|t|ons whi ch contain a copol yner
- with covalently bonded carboxyl groups. Reaction
' products are used for the preparation, which is
conplicated in terns of process engineering and often
. Phototmeasimkbiole mohruegihanksci bl e resul ts.
Radi at i on- pol yneri zabl e coati ng conpositions
conprising radiation-sensitive polyurethanes are
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carboxylic acid having two hydroxyl ‘groups as a

further diol conponent and optionally other diols.
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surfaces and theﬁI an be devel{gged W th aqléjeou
grouPS FRURIMRE ‘ﬁ%’fﬂ YRR dLPa5& bt qomrapest _icdihg qﬂsefpﬁwhose
lsocyapéiecgroum eqriaiat ian I’dat!qrferﬁdaﬁy um’s‘a&ﬁr‘ate@tgi‘duﬂ b&al&ﬂﬁ%ﬁ@éﬂ via a
877 711 descri ear

bridge SR RS LM e ego8 o e BISFRFAE O HOVE R BSRastomers, with
which,gniev pliz, aotfaced cdh 68 @datahahdipbh @B@He}f z_@d dh@ér 6! BBicASof radiation.
et hyl ene glycol or polyethylene glycol, whereby a
part of the carboxylic groups-is react ed wi'th an
WO Oﬁﬁﬁmajm&mhp@mmtat[onmmmesiza@e dinear psljuretidnes obtained from allphatlc

t bond, Th
oo T B 8o DR SIS UT 55t Bmpounas,whic
e polyurpthedes: haventeohingt mlaﬁmm grqmbaaaﬁ arcRmdedlHsgidvalee SoadhgGhatefi &s.
e pol ymeri zabl-e both under the action of actinic
13 radiation and thermally and in which the
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polyurethiends ammreptmeg Hiroradibiat dzmocymamstamil 4 iseafc@d‘an pradust of bisphenols or
aikylerpe%llc%?%xyﬁggmgg agiri Qlycﬁylt pn%tlﬁracer?rlgpes Tﬁe pcﬂryreneersr gg]‘%tgzg Ino carboxyl
groups and therefore cannot be deveIOped w:th aqueous basic systems to glve a structured
surface after polymerization under a photomask in order to avc:d this dtsadvantage the
copolymers are formulated to give coating composmons wh:ch contain a copolymer with
covalently bonded carboxy[ groups Reaction products are used for the preparation, whrch is
complicated in terms of process engineering and often leads to nonreproducible results.

Radiation-polymerizable coating compositions comprising radiation-sensitive polyurethanes
are described in EP-0 480 251 A1, The polyurethanes are prepared from didls, diisocyanates
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fsitiators, also ther# ’%}% vity and additionally
“afe sol ubl e in aqueous™&rK&rTneE media are not known.
Furt hernore, bl ock copol ynmers havi ng such pol yuret hane

- bl ocks are not known. Such a synthesis strategy and

such bl ock copol yners aee, however, extremely k[”AFEB Zgg‘f

desirable since, after their preparation,
pol yur et hanes can be adjusted specifically with regard
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diols. Trmyoeﬁreslseat ﬁmweﬁteg and aptsdr\eﬂﬁstrmmglsusfacwaad Eheyaun bg 2
car bon

ast e aliphati
develong 0B P eoTe o8 eGP e Bory S B, G Brcr
preparaﬂh@&ﬂhemBQmmtedmaldncahpbmt one carboxyl group is
coval ently bonded. The diisocyanates may be aliphatic,
cycl oal i phatic, aliphatic-cycloaliphatic, araliphatic
US-A-4 @77 71 @@E&l‘i&sdhbéﬂmmﬂﬁaey\ﬁ»rﬂﬂmsﬁgﬁe@fc?lgg yf gdidativinde, a
to

carboxligpip Spniding gl 30SP TS SRLRE By 5e sh0! S goyethyiene

glycol, WieBeR08 part-oB ti'ibadiéirbmyﬁt: armips Threatied eytarat egoxidey/cdpound
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coating @behpesitheng/for ’H@p;ﬁﬁdﬂ:ﬂbﬁl of paifitirigheatds.i socyanat es of
: conponent a) ‘may correspond, for exanple, to the - ‘
formula | -(OCNRI-NC(O- (1) inwhich RLis |inear
Polyure€ifangs anidhetie @b@ﬁ&'&lﬁ?ledmm udee frey adliby ofatlidatddjdtenand
refer

thermaif3n3 e R o e e o e el Rl Bfibls, clsfoic.grapes are

introdudealr iboGitteaeHajns after the polymerization of the polyurethane components, which
have high radiation sensitivity for rapid polymerization or, in the presence of free radical
initiators, also thermal sensitivity and additionally are soluble in aqueous alkaline media are

 not known. Furthermore, block copolymers having such polyurethane biocks are not known.

Such a synthesis strategy and such block copolymers are, however, extremely desirable
since, after their preparation, polyurethanes can be adjusted specifically with regard to acidity

and content of olefinic groups and adapted to the respective requirements of the

- applications. In addition, a functional or easily functionalized building block for a modular

systern with other functional polymers is obtained, by means of which building block the
properiies thereof can be adapted in a variety o_f ways to processing and desired mechanical
and physical properties of the end products.

The invention firstly relates to a process for the production of solder masks on a printed
circuit as described in claim 1.
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CAaIkerne C5 Cﬁcydoalkylene
. C2- C4al kyl ene- C3- ClchdoaIkerne Cr C4al kyl ene and

or ef er abl y 07 FEB 2087

Cr C4al kyl ene- C5- Cﬁcydoal@ﬁlene CrC4aIkerne
. bi s- CA- C8cycl oal kyl ene and preferably
Lmear*ﬂ:b@u@hé@%@@@hﬂﬁﬂe@ﬂ@ces@%o iggyl ene, preferably
CB-Cloa | ene; - C2- C4al kyl ene- C5H4- or
a) @GasR EV@CWG @@BEQIQI@ ISQr?érbO"ﬁ%f“Rf“?s a direct
'b) Qﬂﬂéést Qﬂe dﬁkﬁ lop Bﬁslozﬁ% iyl HAVRBER tor @I@arb& atomg:(t@)whose

I socyanates are w dely known
|qfi’rliﬂﬂ W’é? Sﬁ% %ﬁﬁWWrO%W?'@F@Y pefe8xanpl es are
d| tri-, tetra-, penta-, hexa-, hepta-, octa-,

e- deca-, updeca- and dodecaneth | ene

The d"aw@ae%ﬁ%%be gliphae.gpyploakirhade. ailpbaﬂ!ﬁ:@mcal@aﬂc arahphatrc or
aromaﬁ’d dii%@@é‘ié?ésewhlgh %ré?ér%ﬁlyhﬁbhtéﬂ 31PHe Q?{Jj Ba% ularly preferab]y 2 to 16
di i socyanat e, di met'hyl -1, 4- but yl ene ||soc an
2, 5-di et hyl - 1 6- hexyl ene diisocyanate, 1,2- or
1, 3-cycl obut yl ene or -cyclopentyl ene diisocyanate,
mono-, di- or trimethyl-1,2- or 1,3- cyclobutylene or
-cyclopentylene dllsocyanate 1,2-, 1,3-.or
1, 4- cydohexyl ene dii socyanate, nono-, di- or
trimethyl-1,2-,1,3- or 1,4-cydohexyl ene diisocyanate,
1,3- or 1,4-cyclooctylene diisocyanate,
1-i socyanat onet hyl - 3 |socyanatocydohexane

1-i socyanat onet hyl - 3- 'i socyanat o- 2- net hyl cycl ohexane,
-1-isocyanatonethy|-3 i socyanat o- 1, 3- di met hyl cycl ohexan-
€,

1-i socyanat onet hyl - 3-i socyanat o- 1, 3, 3- tlnehylcyclohexa
ne (isophorone diisocyanate), 1,3- or
1, 4-di i socyanat onet’hyl cycl ohexane,
4, 4" -di i socyanat obi scydohexane, bi s(4-
i socyanat ocydohexyl ) net hane or -ethane, 2,3- or
2, 4-di i socyanat-obenzene, 2,4- or 2,6- -
di oscyanat ot ol uene, 2,5- or 2, 6-diisocyanat oxyl ene,
2, 7-di i socyanat onapht hal ene, 1- isocyanatonethyl-3- or
- 4- cyanat obenzene, 2-isocyanatonethyl-4- or
. -6-cyanat ot ol uene, 1,3- or - '
1, 4-di i socyanat onet hyl benzene,
4, 4' -di i socyanat obi phonyl, 4,4'- dllsocyanatoblphenyl
et her, 4,4'- dllsocyanatoblphenyl t hi oet her,
4, 4' - di i socyanat obi phenyl sul phone and bIS(4-
i socyanat ophenyQret hane or -ethane. The dials of
~conponent ‘b) contain preferably 2 to 20 and
particularly preferably 2 to 18 WO 2005/ 014682
- PCT/ EP2004/ 051709 7 FEB 2007 -4 carbon atons and
‘preferably one or two carboxyl groups. The diols
preferably contain primary or secondary hydroxyl
‘groups.The aliphatic radical may be |inear or
branched C2- Cl8al ktriyl or CC, aal ktetryt. The
cycl oal i phatic radical my be C3-Cl2-, preferably
C4-Ca- and particularly preferably C5-Cacydoal kfriyl
or -cycloal ktetryl, manoal kyl ene-C3-C, 2-, preferably
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C4-C8- and particularly preferably C5-CScydoal kdi yl or
-cycl oal kyltriyl, or bisalkylene-CrC, 2-, preferably
-C4-Ca- and particularly preferably -C5- Cacydoal kyl or

w&i’eﬂ%ﬁFﬂi yl. The radicals of diols containiags,n0.051700
car boxyl groups may preferably correspond, &1 07F

exanple, to the formula I 0-R2(000H)nO> (I11) in
which mis the nunber | or 2 and R2 is a trivalent or
tetraval ent, aliphatic or cycloaliphatic radical
having 2 to 18 and preferably 2 to 12 carbon atons.
The tri- and tetraval ent atiphatic radicals may be
derived fromlinear or branched al kanes, for exanple

et!apn%ﬂ %to?rﬁdTlliﬁgoc&é\Q{Eg gn%g% umugﬁiﬁﬂfd od'belt&Qﬁpl &g%ﬂﬁe% by Cs-

exane n
cfbg‘éﬂ &h@1'cta|"ﬁ°i% s4eh@s metbyly ﬂtﬁé-d’ﬁﬁi'éoxy gedether¥cane,

hexadecane, heptadecane, octadecane, nonadecane and

iSRG b e BB FP R SR aPEnaE! ko 3Rttt
cfyfdm!ﬂlopane cydobut ane, cycl ohexane, cycl ohept ane,

cycl OQQENIR-.-N@M odecane and cycl ododecagg. One or
al kyl ene, in particular nethyl ene or

é'? H’?‘F'@ne may be bonded to the rings. The diols
sthsﬂmhmdrb&nﬂ;ed@%kyténegpmfe@ly&lﬁ,&dmm argirparticulardy preferably

?ﬁﬂﬁeﬁé GQ-C%. aﬁgl BFe?e?ﬁﬂ! aeCsc gr?adaa'lg%ba

ous ses or exanp oXI 1 O
FreleAply sm%pcydoqswgea? SoKeAoRB g rooH '%la%@segﬂfefera!at Cds
vcmlmlmmmmbtkﬂédeam—oalkﬁénacgm@dbad Kyledle CsiCqali6fent Bed

TRERRES AL Bion IR SURIBILRSCOE. A B bR LB anc
Pf@!eréblh%ﬁm@ycmbdm%@ pdare, - prefeably Sis-Croarytene; -CatleX, CoHe
m,;@lkﬂwrcmmuc;tmamﬂsﬁedcﬂ C4CSHINPEHE- D 2-

R e R Siian: CoSalapeney o8ROk S0 rSIQF GO

3 carboxypentane 1, 6-di hydr oxy- 3- car boxyhexane,

bu@de%&!é%r et Wil EMWF@%% &nemist Sorms SHeE SaMpiéare di-,

car oxy e
Fhys tﬂ?-hwfaoﬂwﬁ eplar D652y BRRe S5, unfos: g dodecamethyione
Hijisheghnatec t,8>pyopPéng ar d, 3BEIehé DisoByanate 502-Bimethylol, FprbfyRene
& DB 2688 o 25w finetfifi-1,6-n i ,

?9% CP n‘é dr’ ox W car gtg ﬁé‘)%%%%%a%e Ld%n%ﬁg Exyéene isocyanate

20rYy ?ﬁx;‘éﬂba \png or. %Pmm@ﬁoam@n@m%dzorstrne@v@az-@ﬂ 3-
f&ydotﬂtyféﬂd bOdep&ntﬁéﬁdHﬁW& 2-, 3,330r 1,4-cyclohexylene diisocyanate,

[ hydr.ox

Pl RO PR 22 DR bRl oo 35911 sppogetvens
disopyargiee! Meatoraﬂ_@vl -Bénoeyanalocysighexane, 1-isocyanatomethyl-3-
Tsodyabte AL AGKYcyloRadhd) Y SoByar b MBIRNS-idocgaricC A8-BifeiyidycRhexane,
1-isocyanatomethyl-3-isocyanato-1,3,3-trimethylcyclohexane {isophorone diisocyanata), 1,3-
or 1,4-diisocyanatomethylcyclohexane, 4,4"iisocyanatobiscyclochexane, bis{4-
Isocyanatocyclohexyi)methane or -ethane, 2,3- or 2,4-diilsocyanatobenzene, 2,4- or 2,6-
dioscyanatotoluene, 2,5- or 2,6-diisocyanatoxylene, 2,7-diisocyanatonaphthalene, 1-
isocyanatomethyl-3- or -4-cyanatohenzene, 2-isocyanatomethyi-4- or -B-cyanatotoluene, 1,3-
or 1,4-diisocyanatomethylbenzene, 4,4'-diisccyanatobiphenyl, 4,4'-diisocyanatabiphenyl
ether, 4,4'-diisocyanatobiphenyl thioether, 4,4'-diisocyanatobipheny! sulphone and bis{4-
isocyanatophenyl)methane or -ethane.

The diols of component b) contain preferably 2 to 20 and particulady preferably 2 to 18
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di hydr oxybut ane, 1, 4-di hydroxy- 2, 3-di car boxybut ane,
1, 4-di hydr oxy- 2- car boxycycl ohexane and
14- di hydr oxynet hyl - 2- car boxycycl ohexane. Preferred

vﬂggb tai ni ng carboxyl groups are
A %})1&%& carl . CT/EP2004/051709

ydr oxypropi oni ¢ acid, 1, 3-di hydroxy- 071 FEB 2381

car boxypropane, 1, 2- .or 1,3-d|hdyroxybutyr|c acid,

1, 4- di hydr oxy- 2- car boxybut ane, 1, 3-

di hydr oxy- 2- net hyl - 2- car boxypr opane, 1, 5- di hydr oxy- 3-ca
r boxypent ane, 1, 6-di hydroxy-3- carboxyhexane and
tartaric acid. 1, 3-D hydrody- 2-net hyl - 2- car boxypr opane
and tartaric acid are particularly preferred. The

p%laeég%g Hgg %rnPe}p/ar? d%‘g tml' tglg %rgéfyf: %ﬁ%@s; ﬂ'negcfjdls érgfgljag’? lcg’nté)tr]:
c \pomarylor pAvgndary wdrqxwmtduos dT he|aliphatic eadicallmsy de lingaeor branched Co-

0 Ia,mm?rdr@:r@:sam%mrm{el c@casaﬁaf&uls ¥aRBEmAY) b4 lo,z- %&erabuy C4-Ce- and
er di ol nat edj o] or I | act gnedi ol

| 0
o Pt ar et CEr oA B DR JronoBlygtearsrsterably
h&@4iQapnt] @ariculary pingfelaldx CL-Cgyaeialiyl arieyciablkyithiydr bisalkytdrn®-C3-Cys-,

TR ey T e aa el SRR b R 1

preferably 2 to 6 carbon atons. Exanpl es of allphatlc

r a'ﬁé fadllcals of diblk ybritdising dasboryl BRAPs MhY SraferBY \¢Brrdspdndbr example, to
S%ﬂﬂples of preferred aliphatic diols are
?ene 1, 2-and 1, 3-propyl ene, 1,2-, 1,3-and

1 4 butylene 1,2-, 1,3-, 1, 4-and- 1 5 pentylene and

1,2, l.o’ﬂﬁz(c@om"ro_l 5- and 1, 6- hexyl enq")gl ycol
hept anedi ol s, octanedi ols, decanediols,

Eéﬁ%@ ecanedi ol s, hexadecanedlols and octadecanediols.
kylenediols are particularly preferred. The
cyris fwinuphet 1@ Zandcycl oal i phatic-al i phatic radicals

: ”W |smrlm®&l%€tﬁﬁlﬁntr d1ipRktic OF cycBAlpH AETh BN hdving 896118 and proferably
3t gfd or use ring systems, the rings containing 3
t

Y%bly 4 to 8 and particularly preferably
5 or 6 rlng carbon atons. Exanples of the latter are

[a'hgtnlinhi tﬁma%hﬁmbl%&ad[cgls fm@wu S}Giu?eféﬁm%% e glganes, for

[1 tricycl odecane. I C ralcasare prefera
s G glbang ang thajgomess. W%RW%W“@\%"%@% F?ﬂ'ﬁ"&r‘l’%ﬁn&
phe’faae alabgnebyndetane, duddeani \trickichnd, totrieaid, pentaifecane, hexadecane,

d ?ﬂﬁlﬁ aI i phatic radicals
%h&%een ﬂﬁ%%%?@%éﬁﬁgc%@%é or Eé‘ Some preferred

exanples of cycloaliphatic or cycloaliphatic-
afrh@lhaérid&eﬁévaieﬁt o@él&allﬁhﬁc Ecleyid 2y 6 Wehved fbth Ikéne% for example

and 4-di h 0 exane 4 SHEET

o b, NS S CIHEAE bt SRS e
cycledodecane. One or two Cy-Cyalkylene, in particular methylene or ethylene, may be
bonded to the rings.

The diols substituted by carboxy! groups are known, are commercially available or can be
prepared by known and analogous pracesses, for example epoxidation of olefinically
unsaturated mono- or dicarboxylic acids with subsequent alkaline or acidic hydrolysis of the
epoxide group. Some examples of dihydroxycarboxylic acids are 1,2-dihydroxypropionic acid,
1,3-dihydroxy-2-carboxypropane, 1,2- or 1,3-dihydroxybutyric acid, 1,4-dihydroxy-2-
carboxybutane, 1,3-dihydroxy-2-methyl-2-carboxypropane, 1,5-dihydroxy-3-carboxypentane,
1,6-dihydroxy-3-carboxyhexane, 1,2-dihydroxy-8-carboxyoctane, 1,2- or 2,3-dihydroxy-10-
carboxydecane, 1,2- or 3,4-dihydroxy-12-carboxydodecane, 1,2- or 1,3-dihydroxy-14-




32gﬁl ‘hydr oxynet hyI =2 4' - di hydroxy- or
24P Zhydr oxynet hyl - - B 2 Eane, 1, 4-
~di hydr oxynet hyl [2 2] 1] b| cycl ohept ane or
1, 4-di hydroxynet hyl [ 2. 2. 2] bi cycl ooctane. O igoneric
or polymeric oxaal kyl ene.glycols are preferably -
derived from C2- Ceal kyl esngdl ols, which may be i nea\‘!” FEB .Zﬁﬂ‘f
or branched and nmay consi st of i dentical or different

carboglefél gﬁ@eggﬁm 274 BF LAY Ee?rbg\él &5@{%& '?.'érz 3- or 3,4-

ene
dihydrqu?-mrbymiﬁ@tg@me, 1,B00re2, 2y @pﬁl-é@y@umyd B-carhq‘xwectamﬂj 1,3-

oryorS5LABERN R GG 1 Sl Ao AR 0ty
carboxgmethyk@@tatehgdrameacm d),ﬁydtmm:g’rggadﬁ'rsfdrmwpn@aug 't @d&ﬁrboxy-z 3-

dlhydr&ﬁﬁgﬂaﬁéé £ gfdci)@qr@fﬁgf R htfed}?bd‘igﬁré j é%-B&yﬁEﬁg L]Zgga%cg%l vilShexane

. and1tghwmrcsyrmamyhg-aaﬂmxpcﬁm;axmeeferabl y up to 300,

oxaet hyl ene or oxapropyl ene units, and
pol yt et rahydrof uran (pol ybutyl ene glycol). The
Prefernpd Idjods Carteinrigscagipaxyparoves srer 152-diiyeioxgprobionio adid, ffBatihgdroxy-2-

| carboxggr%%%rgt% 5%& 1CC'3 gg\dgg?%é%gf cﬂd qal{ gfﬁﬁ%}gﬂ;a%rgg’xyg&ane 1,3-

dlhydrday%aielh‘ml-érmmdysmpehe gtoﬁmmy@roxp&qmﬂzmémene 1,6-dihydroxy-3-
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are padicgibrly preferpad.ycar bonat edi 6l s are pol yners obt ai ned
' from aliphatic C2-Cl2al kyl enedi ol s, preferably

C2- Ceal kyl enedi ol s, oligoneric or polyneric
The pobxaathéydsene gl ycol S, or m Xxiay eddnﬂrﬁneﬁ!gioﬂnfiiirol s and
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fedsy bae lt:bgmnerlcf or pcﬂyraarlxd mcaﬁikylwa Iglycoll aen¢ pnl]?estu‘mm e
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@@Mﬂiprermmamg/teunmsbw;ﬂmrgmmﬁ m naI hydr oxyl
groups. The pol ybutadi enes or pol yi soprenes may -be
honopol ynmers or copolyners wth ethylenically
The aliphatistdielareay beolineso pepancigy aralogtain prrienmblys? taris, nfoes preferably

2to 12%%28%#@0:1;&@&9%%% S‘tcf‘& %?rﬁgﬁéi’o?@{ ;Eﬁﬂgag% efsanBtgs? aﬁgﬂs
(alkylengdrhave iveen igiven abovs rqr<R1aScDrde embmeloyprecfem@d ailphattc diols are

etryiorS 117 BT oot B 132 oA T S BUIBGEV LR, Bt olemna 1

pentylepeaingr T, ’é,dl 3Aiohbr dred ©B- h@@ytgrﬂmgiycolohe;ahk@d:mamctanedm!s
L erdi
decan%g:?‘gﬁétﬁ %e%gb Fg én g%éﬁne@%yéé'ﬁfe &%c?eci%gn chF's Cg~CsA[kylened|ols
are parpwlynlsspmf@r@uu ols are knovvn can be prepared by -
anal ogous processes and are conmercially avail abl e.
The oligonmeric or polyneric diols may have an average

-The cygiodlipbatia or eyiiegiiphatie-aiph4iiratival2n&0Be glomohucisdst rmgs or

pblynuaéﬁf lﬁ(@&l B’rid%gg oﬁ' ?us\égn%g Q&?étgnl!éqgé rﬁgﬂ:gﬁé%‘?‘” :9 ?o 17 2, preferably 4 o

'8 and particularly preferably 5 or 6 ring carbon atoms. Examples of the latier are

{2.2 1]bicycloheptane, [2.2.2]bicyclooctane and [1.0.0]tricyciodecane. Cydlic radicals are
preferably substituted by two C,-Cshydroxyalkyl and particularly preferably by two
hydroxymethyl. Examples of cycloaliphatic and cycloaliphatic-aliphatic radicals have been

- mentioned above for Ry. Some preferred examples of cycloaliphatic or cycloaliphatic-

aliphatic diols are 1,3-dihydroxycyclopentane, 1,3- and 1,4-dihydroxycyciohexane, 1,4- :
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,0 7 FEB 2081 -7 10 000 g/ nol, measured by gel
per nmeati on chronmat ography (GPC) using toluene as a
standard. In particular, the flexibility in the

\p@%yﬁﬁgi{}anes according to the invention caq,ck} 4/051709

advant ageously influenced with oligoneric or po yrrerknei FEB 2801

diols. In a preferred enbodi nent, the diol radicals
correspond to the fornmula |11 _OR3-O (rrr)y in
which R3 is linear or branched C2-d 8al kyl ene,
preferably CrCl2al kyl ene and particularly preferably
C2- Coal kyl ene; C3-d 2cycl cékkyl ene, preferably

CA- CchcIoaIkerne and particularly preferably

R P e A S SRS Ta LY o biobane, 1.4-

Od@mtbwmm& Pbicycbontars mynmamwwlmmzmpmmna
preferably Cr
CAaIk | ene- C5- C6cycl oal kyl ene- C2- C4al kyl ene

TigSRANMSHS R’sﬂali;‘ﬂ@" |5 peer REsfalisply dBﬁ“@f‘ @T‘ Cr-Cealiylenediols,
Cﬁmw mal ky lineacor bidehadamt eal sorgist dfhdegmdirl diffeftint alkylenediols.

ISR 25 A Rl L5 Tl B0 a0 1o
pavtvlpmlm §ome exaapies R dty mmdugtraenwn@glscol Thdri- and
OidtrﬁﬁrBWéne g!yacﬂ Ghlj éfﬂ%fﬂyl@n@g?(ﬁﬁiskbfb@lﬁe@ym%rﬁn|£@)éthylene-
grroPﬁ giﬁ)@ h?)‘?"@f“{?r@%‘? Vag@ |¥a£ﬁ5 Gx?pm[éna um its oqoiymenc ethylena

d gliygals; propyleneghicily bemixedethyiene-prapylanggledolsrhawitg up to 500, preferably
FLPROTERLnAS RIBBLMA 3 SSRGSl oo

or different -C H2-, r |sanunber from2 to 6 and i s
pﬂ'w Ehyeistesdicls armpolyesmbmldmaﬁomaﬂpl'ﬂue regiealiphatiesr atatatic

r I

l:e%ﬁng&lﬁ) A dg Ialééga(g%%f d;ﬂ:m'a?yl e@faﬁs @Q%ﬁtépeéﬁg?yng& g oligomeric
eszramlyr'@gc Sedlsyians QpPiafE "wwd?f seid s, whase femiaelicarhp! gspups
t have bbat éxdrified Withngiolbe derived are di et hyl ene gl ycol,
triethylene glycol, ethylene 1,2-propylene glycol,
pol yoxaet hyl ene egcoI having 3 to 600 oxaet hyl ene
uhie polycprsenatadislsiare pqlyragss phidieed fipmyaliphatic £21CnglkBenediols, poeferably
oc@ogam?uh@m bliglo#n&ric mpzs@.demlxya b lgwbas @r mixures of said diols and

cpiese PR SaborainsRl Serie St S e BB AR 1t ock

pol ynmers having 3 to 600 oxaal kyl ene units,

p

@gyt eat%?gﬁmfgreﬁlgugﬁao@@%mgmpnéT&@@&H&aﬂe%setemm
EP-SYAS RYe peep estérified with a diol.

Diols based on polybutadiene or polyisoprene may contain primary or secondary terminal
hydroxyl groups. The polybutadienes or polyisoprenes may be homopolymers or copolymars
with ethylenically unsaturated comonomers. Suitable comonomers are, for example, olefins
(ethene, propene, butene, pentene, hexene, actene), vinyt ethers, viny! esters, styrene,
acrylonitrile, acrylic acid, methacrylic acid, acrylates and acrylamides and methacrylates and
methacrylamides. Diols based on only polybutadiene are preferred.

Oligomeric or polymeric oxaalkylene glycols, palyesterdiols, polycarbonatediols,
polylactonediols and polybutadienediols or palyisaprenediols are known, can be prepared by
analogous processes and are commercially available. The oligomeric or polymeric diols may
have an average molecular weight Mw of 400 to 20 000 g/mol and preferably 800 to




.0 7 FEB 2081 -8 Polyesterdiols are known for
pol yur et hane chem stry. They may be
hydr oxyal kyl -t erm nated pol yners of hydroxycarboxylic

s bddSnRks22l i phatic, cycloaliphatic or aromatyd G epnoaos1700
di carboxylic acids and dials. Exanples of 07 FEB 2847

hydr oxycar boxyl i ¢ aci ds are o-CrC6al kyl carboxylic

aci ds. Exanples of dicarboxylic acids are

1, 4- cydohexanedi car boxylic acid, terephthalic acid and
i sophthalic add. Exanples of dials are |inear

Cr Csal kyl enediols. The terfrination is preferably
carried out with CrCsal kyl enediols. Dials based on

[ r A
Y P, S B B 4 Bt Ch SRR MAC il R of o
tstanda, In pedicwaratye flexigity ip teeolyuRianasaceasdingiotie invention can be
RIdRARERBLSYyY iRfLcheed Wil olighifdric of poymelid #ig2- OH or
-CHZ- CH(CH3) - OH. Such dials are comercially avail abl e
(for exanple as KRASOL(r)) or can be prepared by
Hy dpefsriedtembodipedicthe dielsadicatsmorgspondio thiedprmula |l
pol ybut adi ene. The content of dial radicals in these
pol ybut adi ene di als surprisingly resulés in high
t her méPRsfock resistance in the ponJH t hanes
according to the invention. In a preferred enbodi nent
of whick i nventi on, the pol yurethanes contain repeating

E@%ﬁgﬁﬁf?% 5L Taiehe, idraly CrCaalR Pyt prferaby
( 5?I’kyien_er(p{- _yg))ﬁlityi?qewr’eferatﬂy @p_l@q_neﬂ%l ?qrtquW preferably
@ Ceoyftioaik)iane) C-8.aigley® Si-Celiclobikyldna and peferdtly, CR2alkfRide-Cs-
el .
GeydBidiond! cAEAIPELEC AROARINRTEL ARRGE o BikY c-
ﬁ@'&d?@r&l‘csé&r ere-GiCalidenes bisrrk-Gecyclpgikviens apd preferaply gis-Cs-
mbytvakyibanes may be 50 nol % based on 1 nol of the
pol yur et hane. The anount of the structural elenents of

the ~rr fO(25 E R 5564 MAIM A~ "101 ,0 7 FEB 2001
The radicais of oligomeric or polymeric oxaalkylene glycols are preferably derived from linear

or branched C»-Cgalkylenediols, particularly preferably Ca-Cialkylenediols. The oligomeric
and polymeric oxaalkylene glycols may contain 2 fo 1 000, preferably 2 to 600 and
particularly preferably 2 to 400 identical or different oxaatkylene units.

In a preferred embodiment, the oxaalkylene radicals correspond to the formula IV

-O-(Rs-O)s (v)

in which

R, is identical or different -C,Ha-, ris a number from 2 to 6 and is preferably 2t 4, and n has
an average numerical value from 2 to 600. R, is preferably ethylene, 1,2- or 1,3-propylene,
1,2-, 1,3- or 1,4-butylene. Some examples of oxaalkylene glycols from which radicals of the
formula IV may be derived are diethylene giycol, triethylene glycol, ethylene 1,2-propylene
glycol, polyoxasethylene glycol having 3 to 600 oxaethylene units, polyoxe-1,2-propyiene
glycol having 3 to 800 oxapropylene units, mixed polyoxaethylene glycol/polyoxa-1,2-
propylene glycols as random oligomers and polymers or as block oligomers and block
polymers having 3 to 600 oxaalkylene units, poly-1,3-oxapropylene and poly-1,4-oxabutylene
(polytetrahydrofuran}.




formula Il may be, for exanple, 50 to 0.01 nol %
preferably 50 to 2 nol % particularly preferably 50 to
20 nol % and very particularly preferably 50 to 30
‘?@53@0{5‘% amount of the structural elements, Qf . Lheo .-
ormulae 111, 1V, V and/or of polyesterdiols Tmay be, 07 FEB 2007
for exanple, O to 49.99 nol% preferably O to 48 *
nol % particularly preferably 0 to 30 nol % and very
particularly preferably 0 to 20 nol % The nol ar
percentages sumto 100 nol % In the polyurethanes
according to the inventiom8-structural elenents of the
formula Il may have been conmbined with oligoneric or

p Lc. digl radicals, in particuylar wt truectural
o alEreis ehng By Rerdaner ROPARG Homedie yprahyirfinat
p Pelyrens of kiidesixycarhowsylic heids orfaliphatic; gygidialiphaiioor aduiatic dinarbaxgylic acids
s T .
o oAl BBl b R robilfiy el Bk Ciqhpftalti ofth, dampis
16f dearopyic agics ared fravcloaxaprsliratoptic agik terephihialigecid apd ispphthalic
anaddralémplais 6f didls ar@ nch‘egﬁeﬁ{re{ackylemio&r M?/)dl@rﬁtirﬁkt)iﬂeﬁ%preﬂi@ly carried

r . (wei ght average may be, for
g‘%gtﬁ&p%ég'qﬁér{@'n%q\galﬁl )0 to 150 000, preferably from8 000
to 60 000, g/nol, nmeasured by GPC using toluene as a
S piltkst onldvl/bRBAi¥AY BREBRBG Somd¥Bohdiethk AM@EVPOl yners or
bl ock polymers having bl ocks conprising structural
el enents of the forrmulae I and 11 and bl ocks
conpr i ${GHy-CHsCH/@HMl el ements oV)the fornmul ae | and
ill, of the fornulae |I and IV, of the fornulae |I and
Vinwifidnr the formula | and pol yesterdiol radicals, or

f.the f | || IV | 1] d Vv f
© K2 4 g B £ 750, refaBl o inuB bkl Prosarady S 0, anc
pis/ e ChiaBbis] -Ghin,CHGH} Ok St diotberewardinbiciatly available (for example
PLORRASHE) bitan'hh Bﬁa'ﬂar'e& W?ﬁﬂﬁ(ylgﬁ(&g%p%%g tﬁlﬂmﬂrpar se for

correspondi_n Iog | ocked” (for i o . .
heiyRasipas-HF contpnt of dig adicats in-thesepolybytadione dipisosprprisingly results in
p bigly theahd alroek reaisanceia tHegdlyeethansbecdrdiyg toitidinvantion: or

bi shydr oxyl - modi fi ed pol ymers. For such reactions, for
exanpl e, the abovenentioned polyoxaal kyl ene gl ycols

alor prefeirdsqnatodimentof fhednvepiianathe polyurgthanes eentain Fepeating units of the
P il ISH,a0,8V ahdisr v exanpl e, pol y(net h) acryl at es whose
term nal carboxyl groups have been nodified with

mer capt oet hanol . 1n these pol yuret hanes according to

t he i n{BBNiIRIMC(®he nodi fying pol yier chains are

bonded in the term nal position. Further suitable

pol ymeoR @aoH)@- exanpl e, pol y(meth)acryl ates whose
term nal carboxyl groups have been provided with
thioglycerol  wth a diol functi In these

pol yur'ét z?r:es, t he nodi fyi ng pol er chai ns are bonded
in such a way that they link the pol yurethane bl ocks

to oneOPdRoPher and form conb-1i kdVtructures.

Furt hernore, hydroxyl-term nated pol yurethanes

accor M-@-Chi=CH&H,p¥ent i on can begv) subsequentl|y

nodi fied with isocyanate-term nated or correspondi ngly

bbagdiest drbRbysxaan! ©
in which Ry, Rz, R3, Re, m, n, x and Y have the abovementioned meanings, including the
preferences.

The amount of the structural elements of the formula | in the preferred polyurethanes may be
50 mot%, based on 1 mal of the polyurethane. The amount of the structural elements of the
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SHEET ' 11_ 10--, 07 FEB 2001 pol yurethanes are
. obt ai ned Pol yur et hanes whi ch can be used for this
purpose are known or cande prepared by an anal ogous

nmet hod, for exanple fromdiisocyanates and diols, ‘07 FEB 2031
ment i oned above, including the preferences. The

- formuléqi isﬁéf] gkhap éﬁaﬁbfef 86 td DQN IS, B@ré/rabiy 5645 3NR81%, , parficularly

rdin I nvent:i on since ﬁ)dcont aln n

059 melie. A he@srount of the
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to 4.8, RIoP1 eteraklY dp 45 701% RBEEHIaty Psfsably (0do 30 moi% and very
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been éti?ﬁtbtﬁ’élﬁhltfy olng?dmerﬁcvmr ﬁélﬁﬂéﬁ@&:o! rQ@l:é’l? Sh BhAicBlar WA st akral .

dentic f er ent
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to stru\&tu?é]@!&mé%ﬁ@ dibb FEARRL ’ﬁ}’ ho®s QW%I% %f‘&r&%r%é@%?%%%f ¥ﬂe formula Hi

Sal.ts of the polyurethanes are

‘and 0% rto % mabf sirueiural elenzents of thefarmulaedy ¥ sind radinals of
po|ye§éﬂjﬁ)|slm BRiddgef erably alkali metal salts (sodium or

potassium and ammeni um salts of anmonia or prinmary,
~.secondary or fertiary Cl-Cl2am nes,.for exanple

The rrﬂ%fctllélr amgﬂww@éﬁwvemqé%wy nﬁwgy o?E&eﬂﬁpte V‘T&thyddd {81436 '000,

t hyl am ne
prefer %F?'Y AomLt G9ig %OOQ er'”éPhWG@mJFﬁé bYtG’I?C n'-‘dpg (bqi%msne standard.
“tri-n-butylam ne, piperidine and norpholine. The -
reparation of the |inear polyurethanes-can be .
The p‘ﬁ?‘f"@ 8BS by processes known ”E?é(rbesféndﬂfmmoiymﬂﬂa@ebbelenolymers

' havmg/%id@ds}boﬁ'ﬁﬁﬁ rigk&t@cﬁ@éi didifieR bf’ﬁhb%rﬂﬁﬁ?es! arfy dli B&d g%lcﬁé’@t%pnsmg

rature; rocedure 1s a
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of the mnﬁaiaa@hﬂtpoh(e@f&éﬁﬁl Gdicald, spém&élm#ﬁaufaélﬁgh el lqu‘i”l m and V and of
I-tin dllaurate) S

the f-p egrt%'lfJ %‘ﬁ\ﬁgsﬁ‘?f@i? Hﬁ’écqssocyanat e is sl ova y added
over a relatively long period. The poly- urethane

Tﬁ cg%}a@ned can be isolated or the reaction nmixture can
© POAITEEReY i rectly for the e81¥3dditieralivdie mpdifiedin a procedure in

which Batewse-tegiiiues orl'_dﬂrlteﬁﬁbndiﬁjlyﬁblbékéi‘f (ﬁjr@xﬁﬁlﬁié With H)Fdro:gmethyl

| es,  The uret hanes are out standi ng
acry'atf’g'ﬁn? F?eﬁe"ﬁ‘ﬁg"??%o hieigResarerrepelpd ﬁ'é@seélﬂeﬂ itfemeno- or
b.shydas@emoﬁ;re@bwmeeé Ftdaguérs RRcHGDR¥ ¥kaBipiBUPS db@véltﬁ@ntioned

ot the f la |
polyorSoln Fele Go GBS IBR & oHAREr S Feble Ao merarsefor

exampts, pp@(meﬁbacﬁ:ﬁéteé iwhoea tidreiing l’cal'bﬁxﬂ %Pﬁllpﬁ@fa‘v@ Bedh hibdified with
merca&oe%anol ﬁ'l ﬂ%xteéelzj (p:él%rgltha%leg gggf;rglng to Rle mvr;?-nglgn the modifying polymer
chalns are bonded in the terminal posmon Further suitable polymers are, for example
poly(meth)acrylates whose terminal carboxy! groups have been provided with thioglycerol
with a diol function. In these 'polyurethénes, the modifying polymer chains are bonded in such
a way that thdy link the polyurethane blocks to one another and form comb-like strdctures.
Furthermore, hydroxy!—ierminated polyure_thanes according to the invention can be
subsequently modified with isocyanate-terminated or correspondingly blocked (for example

with hydroxymethyl acrylate) isocyanate-terminated polyurethanes, with the resuft that block
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2Rt ai ni ng car boxyl gf iﬁﬁﬁ mor eover
Wt er - sol ubl e. A parti &dvant age here is that
the acidity- (nunber of carboxyl groups) and the
~crosslinkability (nunmber of olefinically unsaturated
groups or degree of est®r-fication) can be adjusted nq FER ENT
one process step. For exanple, olefinically
unsaturated al cohols or glycidylvinyl conpounds can be
polyuretieeds aitrobtéised: RolWEINBEES BRIED can Eeyusgdsfqnﬂws purpgag e known or
. I )
can be BioRrca ) S S BIoRLTho g ot OBl ol diEe R oha dios o
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matic radicals gm.r) %ﬂﬁ!
su sti t ut ed al kﬂjl ene, ‘such as C "@é ol &tﬁ! olp}ﬂlymers havmg.
blocks afyepeaiiab Isgrustutﬁelemﬁré&jof tbg&rwlaewaeddl arﬂmoaeily i, IV, V andfor
poFyesté%an?aCch%llﬁi ahk ?’de‘?\ﬂgal o Q‘ffeﬂﬂ? b\cfélé% W&&Héﬁgeﬁéd‘ 4)!9 n[:?clyesterdlois
polyurethaes witmlﬁqbeaﬁMmﬁl'@Wl grsuneh aad pGlZGmEa)acedly Iaelde
Suitable substituents for the.aliphatic, alicyclic or
aromatic radicals are, for exanple, hydroxyl gr oups,
C, - C3aBkyts gr.oups ohH FONUrEbaNdsR9 afpodtgiededT frr example atkaline
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| pnpendnﬂ@' ﬁg%ﬁ;hdﬁﬁéght may mean al cohols and carboxylic

s having 3 to 8 and preferably 3 to 6 carbon
atorrs Sonme preferred exanples are allyl alcohol,

The preffaPdtRAY tmeapbcadﬁméhbg cA¢ bd eﬁé@éd‘@fbbﬂcb&e@%n@mﬁ%r se,
‘crotonlc acl e IS

acr
which haye PP%W&?!}W@&FBP@&/ fos éhe H%Jfﬁ'ihﬁ@%ﬁm th Felevanh ligetiare. Frequently,

procaadé/.g %@B;B!@B ﬁﬁwﬁi%m@ﬁdié? 8re Iﬁma@ttak&ﬁﬁta éU‘Iﬁblé' do%ﬁv An@kyst
havi ng 2 30 carbon atomns ‘and .b) | east one

(organig fin ﬁﬁ’ﬂ?i"@"qﬁr SUGHca% 59T SYREPIE: d@PMt'“f@WWﬁe)ﬁ pddesh thesmixbire is
heated @h8Mfen the isdipstate %@’I&M? aehad Bvé?fta reR@Gdly ﬂﬂ'@ p‘é?iba O dpoly- A

group is covalentlz bonded, and sone or

urethar@é?q;@gg c%ﬁ %EQ & he éﬁﬁacggp Bpxtarec@nhe theg,dlrecﬂy for the

- esterificttioh iohinedatboxyingratipy. FuaHe (Set&Balr6 giteh irPthe examples.

The polyurethanes . -are outstandingly suitable for further modifi-
cation with partial or complete esterification of the free carboxyl groups in the structu.ral
elements of the formula 1i, in order to provide photocrosslinkable polymers which, in the case
of partial esterification or in bombination with polymeric structural elements of polymers
containing carboxyl groups, are moreover water-soluble. A particular advantage here is that
the acidity ('numb_er' of carboxyl groups} and the crosslinkability (number of olefinically
unsaturated groups or degree of esterification) can be adjusted in one process step. For
example, olefinically unsaturated alcohols or glycidylvinyl compounds can be uséd for the
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@ h the glycidyl est &hEet ol ef i ni cal |y unsaturat ed
=5€3° Cecar boxyl i ¢ aci d, Wé‘"%‘ AL ionally at |east one
al i phatic.or cycloaliphatic diol having 2 to 30 carbon
~atonms, .to whose carbon chain at |east one carboxyl
" .group is covalently bonded. The linear, crosslinkabl 37 FEB 2387
pol yur et hanes, may additionally contain d) radicals
of at |east one aliphatic, cycloaliphatic or

,estenf’cfajfchoal i phatic-aliphatic d| ol, of at |east one

ol igonmeric or polyneric oxaalkylene glycol, of a
pol yesterdiol, pol ycarbonatedi ol or polylactonediol.
The glyéMElMﬁ&DxﬁhiEEmﬁs Sk ad.@rding)t@ theEBen00T eadthbavs afegmxzde radical

ana o G GERAELARANE O BRSPS [ S8 cr s

' glycudyl@&@rﬁﬁdrﬁpmﬁs are aly tdbe fdund, islea i, dn US. 41.92'68&4}0:0!umn 12, line 19

o, PS5l e 8 PO AL AL e 9815 o

aromat%&’eelr:arfs isabdtiteted bgamnh),e goeipei he aliphatic, aaht:jnﬂnc@c adomaticadicals

- may bep?@fag?l kﬁ“&?sg;o %dtagl?){erf ﬁ%‘fﬁﬁfﬁxg’%@!‘ﬁe"e 8%t16:9aligr sﬁbstﬁ’ur}gd

'cycloaik;ﬂéﬂe dlich a%® S5seytidajkylcne; apilmally\ﬁuﬁstltuﬁﬂ-aryﬁhesmhas phenylene

or napfﬁ@@ﬁnqe\lf?g lpg@qrgﬂy 38%5@8&’ Fpgﬂﬁlﬁnea:ggcipég E C? Qlﬁgﬁylé\’ﬁe %}f&!e

I Aear
substituits 25 $d aliphblig aiicidiooetivardis radaealapml fumlxlampla hydroxyl groups,

oo et B T B S 99 i s

'preferablyanﬁub&tltutaﬁd optionally 11, | I I, IV V and/ or

pol yest erdi ol radicals, (O)CN-RI-NC(O) (1),
- -OR2(000HM O (Il), OGR3-O (I11), -O(R4-0), (IV)),
CompotnE€sit{bld-ortEHasterificaliaf ar&l@pﬁﬁl@def)law) mnleCU!BDNBIghtmleﬁwca“Y

unsatu%%q]faﬁahols an é[}{azﬁxl é%t?]lg O?p%gve 8’%2%‘%% \ngﬁhﬁagﬁgﬁgtuhﬁfk@%ted
carboxglicodaidsy in thék@ntéﬂﬂeﬂ('l@)m@nm Jmp'ggcu@;mtelgj\t may mean aicohols

and caég_lz l%(zgét{eﬂawn%go %) %%{e%egg)%t%amam oﬁ{soééHe'HféYQﬁ@d

ure anes y esterifying t
examplasr&ealall)p alopbobcmnysalcmpl acryl:c ac:d methacryilc acid and crotonic acid.

_ Glyc:tdyl (meth)acrylate is partlculariy preferred.

The | ) linear,'crosslinkab!e polyurethanes comprise

a) at least one diisocyanate having 2 to 30 carbon atoms and

b} at least one aliphatic or cycloaﬁphatic diol having 2 to 30 carbon atoms, to whose
carbon chain at least one carboxyl group is cdvalently b‘onded, and some or alf of said
carboxyl groups have been esterified with an olefinically unsaturated Cy-Csalcohol or
with the glycidyl ester of an olefinically L:nsafurated Ca-Cgcarboxylic acid, and

c} optionéily at least one alibhatic or cycioa!iphatic' diol having 2 to 30 carbon atoms, fo
whose carbon chain at least one carboxy! group is covalently bonded. -

The linear, crosslinkable pciyurethaneé, | 'may additionally contain

d) radicals of at teast one aliphatic, cycloaliphatic or cycloaliphatic-aliphatic diol, of at
least one oligomeric or polymeric oxaalkylene glycol, of a polyesterdiol,
polycarbonatedio! or polylactonediot. '
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féz;

ﬂ%ﬁﬁ"*fﬁ’ﬁ-%ﬁed to the reaction®

-

i nhibitors may be
) reaction

tenperature is preferably in t he range from70 to

150C. In the esterihcation, it is also possible to

use alkali netal al cohof@tes. Expedi ently, resulti N9 07 FEB 2081

vvater of reaction is renoved during the reaction.

Ay esters are as a rule nore reactive %‘?‘g ﬁ
- The hn@ﬂﬁe@@ﬁiﬁ“bablﬁP@Wéfeéﬁ?‘ipsused Further det aif@Y 234tqnglygomprise

block céﬁmﬁeﬂs@stdeecwcﬂe AMENDED SHEE1 ~ " (rslWa3C2ft};
~'Ts"r4fir 14 -13- ,07 FEB 2001 Dependl ng on

m)l ecul ar wei ght, the crossl i nkabl e pol yur et hanes '

' The de%&%%" @'sifégrééﬁohhﬁey we@ﬂ é}@ﬂ'}pi@@ei foi 1091 gretasiplite e0 anci

terial which are so In org ani c _sol vents and

particulgy BreTetAbY o 54 50 el e HLIAUR TBP AR AaFTgton

can be @b{ehﬁfneﬁ‘%%tthe faciBgtiribdroThe Béid hﬁ@beﬁﬂdy bé%ﬂéﬂ(é}ﬁp[e Toe o 1.4
ur et hanes can therefore al so be used in different

- and pre&t?r@é@ 0.8 tor 1.anel Hﬁ% PEOk@PeeFiNEas (Snid). sasures: Ry firation with

KoH. according to the desired applications. The process of
the invention uses a composition conprising a)
crosslinkabl e pol yuret hane descri bed above b) an

OtherwlsB! IHe%eQélofa%nfsh @n{bB@fn'f@{ts ShPSetdrétees %s‘?‘favé B@eﬁ’ trRfdaRiFabove
groups, - C) photoinitiator, or d)

for the ingiar Pag @chﬁll$ﬁ@etﬂ¢&%ﬁhamg epplicablg. of the olefinic
groups and.a photoinitiator, and e) optionally a -

' di.luent. The conposition nmay additionally contain
Ina prqﬁ@'p’gq@ppgdlmeﬁgélﬁ%lme%ﬁﬁhg g Py RiPBNES eprdainrepeating units of _

the fon@%aéé! @sﬁawa%a cfwe gnpw |val/m@/6fsp&y%s@m.owéafh% ymer

ers may be contained in an amunt
of 5 to 90 preferably 10 to 50, % by .weight, based
i ERerecQEROSI tion. For the thegmal crosslinking, a
free radi cal initiator, for exanple organic azo
coqgﬂgnds such as azob|S|sobut ronitrile, or
m ch as dlacylbenzo%N 'peroxi de, is
|ncorporated into the pol yurethane. The anobunt may be
Oo,-do 5% by wei ght, based on ge conposition. A
photopolynerlzatlon initiator is added to the
osition according to the in ntion if the
C@ &7 on is crosslinked (cur é% for exanple, by
~exposure to W light. Typical exanples of
ggmﬂy@armﬁg;-yon initiators gn)e bezoi n and benzoin
et hers, such as benzoin, benzil, benzoin nethyl
Cobﬁ@ﬁg@n et hyl et her, beqyw n n-propyl ether,
ben20|n utyl ether, benzoi n i sopropyl ether and

the Like; benzophenones uch as benzophenone, :
in which Ry, R, Ra. Ry %’nmpn and x avet e abovemen irc]meg meanlnngs i?!cluding the

preferences, and Rs is allyl, crotonyl, CHZ—-CHz-C(O)~O-CH2—CH(OH)—CHZ- or CH=C(CHz)-
C(O)-0- -CH,-CH(OH)-CHa-.

The crosslinkable polyurethanes can be obtained by esterifying the linear polyurethanes. In .

- order to avoid secondary reaction_s; inhibitors may be added to the reaction mixiure. The

reac{ion temperature is preferably in the range from 70 to 150°C. In the esterification, it is
also possible fo use alkali metal alcoholates. Expediently, resulting water of reaction is
removed during the reaction. Glycidyl esters are as a rule more reactive and are therefore
preferably used. Further details are to be found in the examples. ‘
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semiBhNY| DENZophenone, M:ghlbee: #sgt one,

“ gthyl benzophenone, 4,45 ’ ,,obenzophenone
- bi sdi et hyl am nobenzophenone and the liKke;
~acet ophenones, such as acetophenone, 2, 2-

di met hoxy- 2- phenyl acet ophenone, - '
2, 2-di et hoxy- 2- phenyl aéggbphenone, 1,1- : k‘” FEB 2007
di chl or oacet ophenone, 1-hydroxycycl ohexyl phenyl
ket one, 2-nethyl [4-(methylthio)phenyl]-2- '
nmor phol i no- 1- propanone, N, N-di net hyl am noacet ophenone
Depen@ﬁd ohmeoléduiar; wdightothartrdestiokebla payuretenbs sesordisg thihagnvention

| are i:quzd %§%EHE?%¥%%!W gntgll%ﬂ.%m a‘% C?All‘gésjl'!otg %%é t%]ﬁ;?%%gte?%gﬁ 'é:a% H

crosslifideg Hotrk endar'dtehalamml ol eitesy, hemtl ohregigationt drtegtiantbragljatior. The

poiyur@@a@s%g%g re alfz b?hqs\ég ?t‘%;egéﬁs%%% & %Eﬁ%gl%gs%ﬂgyo%n be

formulRedratdurbiag ththeqissied epplatony| ant hr aqw none, 2-tert-
- butyl ant hr aqui none, 1-chl or oant hr aqui none, '

2- anyl ant hr agui none, 2-am noant hraqui none and the

The bide@ss ket ahs ,instrethi oA Sus@ees aphpsineod icoepiiding et al |

: a) enz.}(g}ga%éqnﬁ%)pl}/ﬁt ket aldeg&qbta@eaﬂo{,dm benzoi c esters,

thyI am nobenzoat e,
b) %rr(tditlﬁﬁtrWItI@éﬂhaﬁhﬁtdwéshblengoﬁm olefinidyrbups, or
ani_nobenzoate and the |ike; and phenyl

c (ﬂghlﬂ \t% L 9> nitrofl uorene, butyloin, anisoin ethyl

s

- d) %rhiaitlatoamhhétr&abﬂtommmmg bbthe cﬂeﬁhrcsgreumanma pholinitiator, and

e

S’

Ul the |Iike. These conpounds may be
é&ﬁ?ﬁgﬁéﬂ§Pﬁﬂ *vidual ly or in-conbination in the-
conposition according to the invention. The

e Ry "or 6.1 vo 15 andr e fiaRRLFHTAbboRER e

Exampﬂ@a &fOsupB bieiets 2y pabiagiyiatebase Etp@ny pbigmeon{Sbonai I'd]ghpolymer Co. -

Ltd.). ra (ﬁ A Z&?\taulléy ﬂ%‘\ Q‘HOI{:M&? 8RY86, el naa{blyo?l 0 \tla ?Ch % by

atron accel era In co

‘weightt hasqmrmtmp@bymsltmau on initiator can be added to the

conposi tion according-to the invention. The
phot opol ynmeri zati on ‘accel erators accel erate the '
For thethieymelrdrassiiniing recfses fagical injtigiteralor example @sgaa\ltéa:ccemmmds

oun T B55ero RS L S b o) g, oo

- into thaootyumtm@et ®he Reounieay e R-Gialp o hy weighs hﬁ!ﬁedn @nﬁhe composmon

which is, for exanple, -a photopol ynerizabl e vinyl
nononer and/or an organi c solvent. The
A phoqopolyapctqtmnmm@tbr S aaidﬁs! to therramnositian ecerding ta Bigyinvention if the

compo%ﬁio% ?r%sglfngg% &&ft‘e(ﬂ &r‘ﬁ %' 5)?1 b%&asgfe ow f@ﬁyﬂﬁf&ﬂl examples of
photo;ﬂ}lyrydmhgm mt;altora@rq/bw amj D@Ih?@ln alkd - ethers such as benzoin, benzu
benzoin methyl ether, benzoin ethyi ether, benzoin n-propy!t ether, benzoin n-butyl ether,
benzoin isoprépyl ether and the like; benzophenones, such as benzophenone, p-
methylbenzophenone, Michler's ketone, methylbenzophenons, 4,4-dichlorobenzophenone,

4 A-bisdiethylaminobenzophenone and the like; acetophenoneé, such as acetdphenone, 2,2-
dimethoxy-2-phenylacetophenone, 2,2-diethoxy-2-phenylacetophenone, 1',1'-
dichloroacetc;phenone, 1-hydroxycyclohexyl pheny! ketone, 2-methyl{4-(methylthio)phenyl]-2-
morpholino-1-propanong, N,N-dimethylaminoacetophencne and the like; thioxanthanone and
xanthones, such as 2,4-dimethylthioxanthone, 2,4-diethylthioxanthone, 2-chiorothioxanthone,

2 4-diisopropyithioxanthone and the like; anthragquinones, such as anthraquinone,
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nono- or diacrylates of glycols, such as, for exanple,
et hyl ene gl ycol, nethoxytetraethylene glycol,

pol yet hyl ene gl ycol, propylene glycol and the Iike,

w6 Dok F16s20! yeol diacryl ate, diethylene glycqQlegmpagosnsizgs
diacrylate and the |ike; acrylam des, such as 07 FEB 2001
N, N- di net hyl acryl am de, N net hyl ol acryl am de,

nmet hyl enebi sacryl am de,

di et hyl enetri am netri acryl am de,

bi sacryl am dopr opoxyet hane, bi snet hacryl am doet hyl

met hacrylate, N,-[(a- hydrd4yet hoxy) et hyl]acryl am de
and the |ike, am noal kyl acrylate, such as N N

di %&Eﬁ%@ﬂ%ﬁ@n%t ?-}418 ﬁn%lagwg% gn%-gﬂ\gﬁ%tﬂa? ﬁong %l t¥|¥ al ent
t rq mqglnmq,) ﬁ,—gﬂgwa@@nqm@nﬂ%amyl@thraqumone 2-aminoanthraquinone
di e He®Rd:; ¥biaks! dueh as édetdab{éi{oﬁé Miﬁ{amﬁl' kelab em%éﬁﬁ kétd14nd the like;

t Lik d
B P TR R R L A A —
A ethybedirkethyieminabehzoate gidithe kepdndgthlbyyl dindphies deniteadidoretes

afb‘étyl%\’noé’r){éoﬁ{@mﬁéﬂg?ﬁa%@g{éﬁer I uwByroffiled, I?&l%ﬁlempﬁlm;ﬁfjlsulphlde and the

acrylates or such as
d ﬂl{j? y E??&;PP"‘E?LH’SF may Wmmﬂzﬂwgﬂueltm i Gpwglgatgwe iintipe composition
etddenrding to it in@infibd. | socyanurate and the |ike; nelam ne
acryl ate; WD 2005/ 014652 PCTI EP2004/ 051709 .B 7 FEB
2061 15 and nethacryl ates of the abovenentioned
adihg paatepslymprization @ﬁﬁ%&is Hesfogahit presentdn pr ameuntiefiO/1 fo 15 and
S QlaftiGliay pféfé}ﬁblf & O geriRn sy Weight, bBsd @h tHeBmk&SitR A @8cording to the
such . as nmethyl ethyl ketone, cyclohexanone or nethyl
|§rbBrL'H°§)1 ketone and the like; aromatic hydrocarbons,
such as tol uene, xylene, tetranethyl benzene and the
| 'I\Ai:u'?’@ov&J o Eﬁdtop%lyhﬁﬁﬁahonsé&l@leraﬁf m%FnBWatEJﬁ IvJﬂQE:Q'pHﬁopolymenzatmn
but | ce I osol ve, methyl carbitol | car

R5dday o th %@@%ﬂ%%w Ha Bl igventingy Fheghplopplymerization
a(aemaors pc@pxydtetlne pglymeridationoeantion. Ty picat éxaeples are tertiary amines,

dlseé(; %QX'J[ %&irﬁykﬂé&t Rer aﬁgnﬁ% ﬁftﬁﬁﬁaethtaﬁ Ig{";s%bg%gh as

ethyl acetate, butyl acetate, acetates of the
alThy edmepakitiowdorging ethe Bvdrd6s mayebntdita dilukd, whidhGs) fsplegample, a

SRRy ALARRP Sl Sh BGRRRE Ay COl . Propy! ene

ocar bons, such as
oct ane, decanes and the I|ke and petroleun}based

S Q’hé’ ﬁf&@olyﬁrﬁﬁi&bﬂ&m RednbAkRF Srbfafibly s&@&écpﬂ'iﬁﬁlﬂb gREY mstmg of
v an
¢ RETPHRBT syeBE sa?rgaas%%“avdgcm@ﬁeé@éﬂv@d soRiPub e g e ke
t Ienge-ios diegylatps off glyichle, stichs frir exapmple, etbyeredhiyed, tnethbtitytetrasthylene
[ pt
BHER0Bl l e  O E B el
- deyipsadirobirsyiate A ine like; gerdamides, suches N Nr@i@ethwaw!amlde, N-
c ﬂﬁﬂ@l&latrylﬁmldeaﬂaﬁﬁﬁieﬁﬁadfﬁarhlhﬁ diémylé(l‘)?/éﬂia)ﬂﬁnWeal n ﬁp
t 0 g the
PP apt e e B AR mePa R oo S e by
m,@yc@qwetmmllmm:@p argidhe like, amincalkyl acrylate, such as N,N-
dimethylaminoethyi acrylate and the fike; polyvalent acrylates of polyols, such as hexanediol,
trimethylolpropane, pentaerythritol, dipentaerythrifol, trihydroxyethy! isocyanurate and the
like, and ethylene oxide adducts thereof or propylene oxide adducts; phenoxyacrylates,

bisphenol A diacrylate, and acrylates of ethylene oxide adducts and propylene oxide adducts
of these phenols; acrylates or glycidyl ethers, such as glyceryl diglycidyl ether,
trimethylolpropane triglycidyl ether, triglycidyl isocyanurate and the like; melamine acrylate;




percent by weight. By adding the photopol ynerizabl e
vinyl nononmer as a diluent to the conposition

according to the invention, not only is the viscosity
wEdbisRtcdut at the same tine the rate of PCT/EP2004/051709
polynerlzatlon is also increased. It is al so possi 197'FEB 2047
to influence properties such as the developability

and toughness. Furthernore, crossl inking agents

(epoxi de, latent am ne, cyanate) which are capabl e of
reacting with the carboxyl groups may be added. Such
crosslinking agents are knddn. Organic pol yepoxi de
conpounds having at | east two epoxide groups in the

I f d.. Su id i del
e g e S e o ol yol s for

exarrpl e bi sphenol - A, bi sphenol -S and bi sphenol -F
di ‘ﬂ"elb?daqwsol%n%re p@mabg) %Ebﬂb‘ horﬁ&rteeg’r&p% ds.smh&mﬂ.e Rtones, such

cresol” novol aks and cl oal 1 phatic e es are

praseatvbeihyl kpigne, EWWP apQRedr Sefiyl isQbuyy O@e and e ik gromatic

aciydecabans| duch Reohiie; xyere] abérﬁethﬂtsz@iema thy llikee fip€al Bthers, such

c

i it RefEel & B oot e n i, ol MR EhS:
0.diethylether aczials mv@mgmmpytfa@@tﬁ arnpxlm oyt yenemeihyl ethes dipropylene

2%&0130415&% Bhdf, EB@'QI@M Qﬁ:b7ﬁ8noe@|y!7etﬂ555nd2tﬁgﬂke estdis, such as ethyl

TR R SR BAE SRy R BB TBER P ho: oo,

( puchiascethandl, piopanoh eMﬂyrza@!o)ooI EPpYB® glypol eddite likef aliRGRtic
C‘hy)lmcﬁﬂinﬁl abh M]&wr{eﬁ %Q@liﬁ‘éitk@gnd%trﬂfe%QQséd%lvents such as

Chém cal s ci d al ate resin,
e e, ol gonsh MRS pomin it Bogye soverts
e mnu yherliks iThese okganie salsentERinG f()rpramﬂb_in\gttheoﬁs_c:btnts stthe cdfsmpaikion

o et Sl il PG b BlordMin B oot shonerges,
of Yuka Shell AQG; biphenot type epoxy resins, such as
Yirhe @ffent dap be dseitaladib ol ak@imixtued dof)a; pludliel of diluents. The composition
tet

eacéog&@ts u%v L\ZFXL%%WR%Q acgét?ﬁﬁ@)té é*sr?%@?\re@t‘ %Eeggrgg @(&6@5 By weight, of

r é@q divent,hgeed angheermposition. TiEpEReeT@ges FOEIghY @rays sum to 100

gﬁ@bﬂg@ﬁm pd BREN (products of N ppon Kayaku AG,
ECN- 278 E 292 and ECN-299 (products of Asabhi

Chemi cal s), ECN 1273 and ECN 1299 (products of G ba
GHygwidihgiibe phommmm@winmmzwilumma 6&nposition according

Y% YnQéntloP( faei\hrﬁﬂ;tm@cagﬁ%@&a b(aPJt%%%h& b theTQtQtoP

Kasei ‘Epi cl’on- 673 770 and
( FPPUE}%Z? nd$ alpRineTEERsa -t if Alko P@%@h’q‘% @F@"ﬁ@mp%’ﬁ“’é"ﬁH‘é‘rﬂﬂ theA
t yieeeldpability and tepghngsst esi ns, such as EPX- 8001, EPX-8002,
EPPX- 8060 and EPPX- 8061 (products of Asahi Chem cal s),

Epi cl on N-880 (product of
Furthermore, crosslmkmg agents (epoxide, latent amine, cyanate) which are capable of

reacting with the carboxyl groups may be added. Such crosslinking agents are known.
Organic polyepoxide compounds having at least two epoxide groups in the molecule are
preferred. Such polyepoxides are widely known. Glycidyl ethers of diols and polyols, for
example bisphenol-A, bisphenol-S and bisphenol-F diglycidyl ether, and glycidyl ethers of
phenol or creso! novolaks and cycloaliphatic epoxides are preferred. Diglycidyl esters of
organic dicarboxylic acids are furthermore suitable. The glycidyl ethers can be preextended
with diols or may be prepolymers. The amount of crosslinking agent may be, for example, 0.1
to 40% by weight, based on the polyurethane.




Dai ni ppon I nk Chem cals AG; chel ate-type epoxy
resins, such as EPX-49-60, EPX-49-30 (products of
Asahi Danko Kogyo); glyoxal type epoxy resins, such as

W& fhedPr oducts of  Tohto Kasei AG); epoxg,cg@%d%gmsm?,

contai ning am ne groups, such as YH 1402 an - 07 FEB 7001
(products of Tohto Kasei AG, YL-931 and YL-933 v
(products of Yuka Shell AG; rubber- nodified epoxy

resins, such as Epidon TSR-601 (product of Dainippon

I nk Chem cal s), EPX- 84-2, EPX-4061 (products of Ashai

Denka); dicycl opent adi ene-1#fenol i c epoxy resins, such

as DCE-400 (product of Yamawaki Kokusaku Pul p AG;

?' Ilri)é g&:@t@ Fgﬂ:g%&ﬁ%o%)%d Eg%é&lﬂ'ﬁ%?éé%%ﬁrﬁ g%&esésp%xy resins, such as
c ERIPS-310Lprodurb of ipron iKeyakup BR-3P derpduct of AGRICoAsERIaNEXA-1514
GRuct o [3a1}r9prfoﬁrllfkdﬂ'@hﬁ:a@,f digRtigg ohthhISE &, Sich aﬁn@mﬁﬁpm-r

rﬁg?piwgv%@gmﬁﬁetwﬂgv%ﬁ%% BE SRS g rnvssan

acKagam AS), hehiite BT&1 0ot e CidalBEHTIOC.); bivylirml Fheodroxypsing such
AGle vYERIB@eHdukt M@sneﬁﬁ?}%&%m i QZ Eaglng %%&é{s)s Y1-6056

iclono N-690 on
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The epoxides can also be cured with crosslinking, in a manner known per se, using poly-
carboxylic acids or carboxylic anhydrides, if the photocrosslinkable polyurethanes according
to the invention contain little or no carboxyl groups. For curing, it is also possible to use the
polyurethanes according to the invention which contain carboxyl groups. The amount of
polycarboxytic acids or polycarboxylic anhydrides may be, for example, 0.1-20% by weight,
based on the composition.
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frgacure 261 (product of Ciba Gelgy) and the like, are also suitable. The abovementioned

epoxide curing agents can be used alone or in combination.

The epoxide curing agents are expediently used in weight ratios of the polyepoxide fo

' epoxide curing agent of 95:5 or less, preferably 98:2 or less. As a result of the presence of

the epoxide curing agent in the abovementioned amount, sufficient crosslinking takes place- -

so that desired water resistance and heat resistance are obtained, making the composition
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anate, powdered si |l tg i powdered silica,

¥phous silica, talc = eERa&F=Fagnesi um -carbonate,
cal ci.um carbonate, alum na, alum ni um hydroxi de, nica

- powder and the like.- The conposition 'preferably
contains up to 60% by weigght, preferably 5- 40% by 87 FEB 7007
wei ght, of inorganic fillers. i ~ Alyl conmpounds, *

such as diallyl phthal ate prepolynmer, diallyl

i sopht hal at e Pparffofiiyre praferced ¢dmparédagith thercdoepasilides kaswn to
organic fillers. By adding the organic fillers, it is

-al so possible to increase the chem cal stability. The
conposition according to the invention may .contain up

o by wei ght and partjcu preferabl up_t .
, The C%f%@/]é\/\m ght of organic le: ‘1'1&5’ C%eé' OB ngvar\;%zréﬂ?r organic
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° 55" Ot ég?ﬂi? 81 ymeri zation inhi b| tors or
e - anti oxi dants. POSSI bl e dyes are phthal ocyani ne bl ue,
‘“ Allyl ¢ hé@&lggc acgl: agstedt [ tha dé{%ﬁa@&%ggpﬂ hg’gpi]?lﬁ@(te prepo[ymnr and
the likeyaphtbealddnd dsloaganiafitbrs iy daddntg thE’Oﬁ;&slnw filletd) @tisnalso possible to

 increaROtE TG BRD At T eRe Rl aci b e Pihten gy contan upto

30% bpyeigiaEhd parijshiariy prefazbiyesp BRd% hewigkicof o‘ﬁglamahlleﬁ*s per 100% by

weighicf e PO Rr Burabfep iR Eea TG PrarBbE: &% DeisaRer ang Daiso
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0 0o 4 BB d B R melculr veign e
5 000-206P0gbetit i ng noul ding materials with the use of |
customary shapi ng net hods. Dependi ng on the thickness
~of the "noul dings, the crosslinking can: be effected
The canmnsitehl y and/ or by neans. oy slad icarttzioradaitites cuich g dyas,

plgmeltnigulﬁb}?c.ean?sc '?,l,o%\{ pe!eé%%d%gf ane%l&%n a%]lit?‘?m%/g qwgﬁgts thermal |

ocessl ng an roperties’ cah
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phthal%rp&%%%8§§ﬁ%7¥g %%g %é%lglg v2 q[@tgt)?gm g,mde. carbon
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and the like. Suitable thickeners are, for example, orben, penton, montmorilionite and the

date.

N

like. Suitable antifoams are, for example, fluorosilicone-like, fluoride-like or polymer-like

antifoams.

The cross[inkable_poiyurethanés can be employed, for example, as thermosetting moulding
materials with the use of customary shaping methods. Depending on the thickness of the
mouldings, the crosslinking can be effected thermally and/or by means of radiation and
curing can thus be achieved. Additives by means of which the processing and properties can
be influenced may be added to the moulding materials. Customary additives are, for
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and dyes. Industrial conponents and utility articles
whi ch are distingui shed by good" nechanica
resi stance can be produced fromthe thernosetting
WoYdbiigsmat erial s. The crosslinkabl e pol yur §05/051709
can al so be used as adhesive for permanently bon 'ngUYHFEB 2807
different materials, such as, for exanple, netals, *
wood, plastics, ceramc, glass, quartz gl ass,
cardboard and paper. Transparent and transl ucent
materials can be adhesively bonded only by neans of
irradiation, thermally or -B9-bot h neans. Opaque
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surfact ants. The coating can be carrl ed out using
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nﬁFFﬁ'@ra"d ATYF‘HeT"@ 'QYP" thisknesprscray be iptherfasgg f’&!“ fomte Hé"m The

c Qﬂ&ﬂﬂﬁtﬁ inmafdfiale &F 0ddlin Bhal Bortdieaddiived) Bich 35 igﬁzrd b;@tsuwmaﬁs
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£ AR afofibleld and ROl T Soafill Coh Bl bt ot Gl acfiviar,
g ai§p¢rsloma i gowdsy's, witle the usel ofdnpwm castingohethass, ssioh #s far oxanmnie,

t Bﬁ‘:sfuhé |khrf%o§tfngcé¥!zrfg' €p?ay| &.t}taﬁ%oatmf; QiecfdtaR sFray methods, inkjet,
|l ed hol es. Zi{j)gf(auctlono a circuit board

h &{Pu cAgfing 2a¢ ?"Eﬁﬂ"tﬁ’F‘%‘H‘gi MR, @rintisp plales or FE'i"F"&IP'!s ‘E‘B gleybe

| prodiced irethiamahesr. first coated with the conposition
according to the invention and then dried for
evaporation of a diluent with formation of a film (60

t & figldef psgywhichds refemse Ty e peragositiqnacceringrioitae inyrsyion is the use as

p bﬁtéteh ﬂiéidst{ s@ddp ARk dr Imﬁﬁdiblﬁ&nd% tHa prdagctis 6f di}'f:mﬁboards Use also
ernne e e sSure

P S8 Sop MBS BL Y PPt s{itinar BRaG 8 uf St batifles, suon as,

i fes example, deiledrbolérs hsthe plodieation bl ainmyitcboand davingvestiucturadilayer, the
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Il m. Fina | m can
h @g?qtl%andath%n(ﬂnag%r p@gp@pon ofa dlluent with formal:on of afi In¥ {60° to 95°C for
15 to 60 minutes). The film is then preferably expased imagewise with the use of a patterned
negative mask. The exposure can also be carried out directly without a mask by laser
inscription methods. After the exposure, the film is developed in order o remova the

unexposed parts of the film. Finally, the film can be postcured by heating, a scider resist




2rg a~ 1 J~~6 -20- , 074 4= Pattern serving as a
gt ect i ve f|In1be|ng= ¥i'on the circuit boar d.
“*The heat treatment for postcuring can be carried out
~at- 100 to 200C, preferably 120 to 150C. Particularly
suitabl e radiation sources are UV sources, for exanphﬁ FEB 7001
hi gh- pressure nercury -¥ frps and xenon Ianps or
Iasers |nclud|ng uv Iasers The ch0|ce of the

pattern SENIECRES ot ol BERSS ARG @i Bkl B0he feiigef ntment
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larnps aé'ﬂo“ef’ﬂ@ Wgorjﬁ%ﬁrﬁ*r’”‘gﬂﬁ@gd@ 8F'dti ons conprising a
: surfactant. At low.acidity, orgam c devel oper |iquids,
-~ for an‘pl cygl oh ano
The chaick pEBERY S HRTIGHE CaRBngT SubSTeRIN an i AqHiy e e gessinkable
po!yureWbﬂQYAﬁmﬁrgﬂb)ﬁdﬁy afqm%[rﬁbrkxahn@ﬂé\@lopersiar@tdayérﬁagecﬂlsm.@ed
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ExampiRy BpatARYs Sk SOTiTRATE GrRe R aritonE ORI RL PHEREHE,
: hydroque aIBINORHYdrOAHE dodifen cﬁﬁb@héﬁeeﬂotbééuﬁ'h|cﬁf'délﬂhi@aﬁﬁju[lrﬁtp?l8§phate
R % product of - Asahl g Kgl%\;; guone EX-R .-
(L snd'um(sw.cs o BESNIET FHiRgSR ﬁh&jﬂ R a%%w solufiescamisiking a
surfactaﬁ'ﬁ rﬂd@ﬁtacﬂfty ;&rﬂc E’éﬂi‘l@pé‘?QQMﬁk,’ foR@Edlﬁ;ﬂé tﬁcléﬁe'iaﬁﬂfé) kieehe,

tetramellyfer v DI sl S GO PRI S Yol BHBPTSI NG S

diethyieﬁ@@ﬁioﬂ ﬁbﬁoé’ehﬁ rahd?; cdilvesiRe GesRa) Biipandhp @Eyléﬁ@@tycol
can thus be segar ated so that e cont

: t he
tichiorgg ealin, HISHOTRaHYIERe JEAT HR DY RS TORTg ElSbler eRinane [Etema IR

(produc@@frp@am @%EeIWgﬁbj %qb}rﬁné - Rf{'ﬁrblj@é't opfroa eRkeidtaki’e Kanden
i ner. B contains he other ingredients t he

* Tnetharé§%§plppléqo &np{éenl@dm%yp},ﬁquo 8- g,(;pfgdtépt of Asahl Glass)), are

~ expediagp@l/yigad.boxyl i c-acid or a carboxylic anhydride if the
pol yur et hane has . no carboxyl groups or only a few
carboxyl groups. Muldings or coatings of the

The corﬁpaﬂ?ﬁl tion have ?ut st afndisnﬂefepénrysl écﬁ@inda Q&%ﬂ{ﬁﬁ@iﬂb nlaad
el ectri roperties, for exanmple hardn ermal | -
containgick g Bo TPt oREtst ek FRaEaloor ST GamITcs bRSAEMAIRS so that
_ the contHNeRTA BoHtdifs gmdbésnﬁn:ag %@dnfs'(ﬁmyép@md%tdoﬁ@ﬁbhds) curable by the
{ é action og?@at %pcgfpﬁ ﬁgﬂli%tgl%z %ﬁg g&g@egﬁsﬁo@ﬁ'@qﬁ) posélltitohocr:]r the
contain€l ArGAAIRMA @ilydyrwltc haid @ﬁ%&%ﬂﬁﬂsﬂhd S yaHidiE el olyurethane has

. atment bath Fur her nore, hi gh photoreactivity and
no Ca"bﬂﬁﬁ@éo‘gﬁd?rton ?WEO‘@EH ng exposure to,
preferably, UV [i ght coupl ed with high resol ution,
.are achleveq S .
Mouldings or coatings of the composmon . have outstanding

physical, mechanical and e[ec;rtcal properties, for example hardness, thermal shock

- resistance and electrical resistance measured under humid conditions and flexural strength.

Optionally photostructured coatings of the composition: are
distinguished by their adhesive strength, élongation at break, hardness and resistance to
treatment baths. Furthermore, high photoreactivity and hencé short exposure times during
exposure to, preferably, UV light, coupled with high reésolution, are achieved.
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aENDED SHEET ONE. - 214 B 2001 The invention
rel ates to noul di & 2 cured conpositiory
The invention furthermore relates to materials in
whi ch at |east one surface is coated with a cured,
opti onal | hot ostructured conposition according to :

tﬁe [ nven%/l gn descri be(ﬁbel ovn\;.p The i nventi-on gl o) ‘[” FEB 2%7
rel ates to linear polyurethanes as described above

oo BB et Bl 0 1 2

poly|soprene crossllnkable, Ilnear polyurethanes as

above ai ni ng a pol er di-ol ) .
The infiGOR LHEARPE Elaies o o gtia T BRENBE S0 sirbre inssied with a
cured, optigredily butt@dlrﬁﬂered rcopplogition RE&Eing 8 the iRveFRIBRAOS idekOMibed below.
containg a crosslinkable, |inear polyurethanégs as
: descri bed above containing a polyesterdiol, a ,
The inyenitipe alsbesiateadool , a pol yl act onedi ol or a di ol based

. finear F?OZYLF%R'R%E%?%%%%H% P RarbAIRing A olvESEtiah B polycarbonatediol,
_ poiylao%ﬂa"d&)! bﬁé UWBaSM Q&gblﬁédh&ﬁé?b pﬂ:éﬂﬂ;@oﬂr@fﬁ n, Dai cel

TD .MPA=PNMA Met hox | acet at e

t
'0'055"%3{%5 yzf’ ﬁ'%ﬁe% % degerbetARQR COMainAg mpploysterdlol a

polyca%oﬂblé)dld] @&t@né%r% aH:d;:rBaEéB/ oR pByBRaENE bt BGI¥bAESe; and

Val | ey . Ebecr
a Comnﬁ@rt %&prafngﬁ geaginkabip: ﬁ/rmap H@Jyw&}aae%ﬁégasozr(bsd@bgvecwammg
a pol @t@awl )
P Sy oy e o S e Sh i are] 3 p5 vty
polyisoprefigeur e 907
- 2- Met hyl - 1- (4- et hyl t hi o) phenyl - 2- nor phol i no- I-propano
ne (Ciba) _(Orasol blue_ GN Phthal ocyani ne dye, GCiba
@‘&’iﬂs aetieieioflaw explain the ipvepljen Riroxradetdne, Rahn
. Sil bond FW 600AST Si 02, Quartzwerk Frechen Dyhard UR
AbbreviildnSubsti tuted aromati ¢ urea (Rahn) Tego 900
Pol ysi | oxane_(Tego) Syloid 161 Amorphous silica, Si02

R ARV
ACA 29 ace) DERP@ﬁCFE??dﬁéWoPaﬁe%(?@lé%qkﬁtf(%\l«vT D

MPA=PMA Methoxypropylacetate

MP Methoxypropanol ,‘

Cr-Hex-CEM _ Chromium('lll) 2;efhy!he;ganoate

TMPTA Trimethylolpropane triacrylate (Cray Vailey)

Ebecryl 160 ~ Poly[oxy-1 ,2-efhanediyl—élpha,hydro-omega-[(1-oxo—Z—propenyI)bxyI]]
~ etherand 2-ethyl-2-(hydroxymethyl)-1 3-propanediof (3:1), (UCBY)

Irgacure 907 _ 2—Methyl_~1'-(4-methylthio)phenyl-2-r_norpholiho-1 -propancne {Ciba)

Orasol blue GN Phthalocyanine dye, Ciba -

Quantacure ITX 2.4-Isopropyhthioxanthone, Rahn

Silbond FW 600AST  SiOz, Quartzwerk Frechen .

Dyhard UR 200 ‘Substituted aromatic urea (Rahn)

Tego 800 Polysiloxane (T ego) |

Syloid 161 Amorphous Silica; Si0; (Grace)

DER 331 Bisphenol-A epoxy resin (Dow)

Lionol Green 2Y-301  Phthalocyanine dye (Toyo)

AMENDED SHEET




Li onol Green 2Y-301 Phthal ocyani ne dye (Toyo) ANMENDED
SHEET WO 2005/ 014682 PCT/ EP2004/ 051709 .0 7 FEB 2097
-22 Scripset Styrene/ mal ei ¢ anhydri de copol yner,
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a di net hyl ol propi oni ¢ aci d-cont ai ni ng pol yur et hane
38.70 parts by wei ght of dinethylol propionic acid
(DVMPA), 4.84 parts by weight of polyethylene glyco
300 (PCE300), 4.84 parts by weight of

bi s( hydroxymet hyl )tricycl of%. 2. 1. 0(2. 6) ] decane and
260. 35 g of the solvent methoxypropyl acetate (MPA)
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22,28 parts by weight of dimethylolpropionic acid (DMPA), 8.07 parts by weight of 1,4-
butanediol, 8.07 parts by weight of polyethylene giycol 300 (POE300) and 273.13 g of the
solvent methoxypropyi acetate (MPA) are introduced into a reactor and suspended with
stiring. 1 percent by weight, based on the weight of the diols, of the catalyst dibutyttin
dilaurate (DBTL) is then added. The reactor is placed under an inert atmosphere by

evacuation and_ﬂushing with nitrogen. The mixture initially introduced into the reactor is
heated to 80°C, and 61.57 parts by weight of isophorons diisocyanate (IPD!) are added
dropwise over a period of 2 hours to the initially introduced mixture in the reactor under a
slightly excess nitrogen pressure. After the end of the addition of 1PDI, the reaction solution is
allowed to continue reacting at 80°C until the concentration of the diisocyanate has




evacuation and flushing wth nitrogen. The m-xture
initially introduced into the reactor is heated to
80C, and 61.57 parts by wei ght of isophorone
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%iﬁgﬂgﬁégs to the initially introduced m xturfcial P%Mtn%qe FEB 2807

reactor under a slightly excess nitrogen pressure.
After the end of the addition of IPD, the reaction
solution is allowed to continue reacting at 80C until
the concentration of the diisocyanate has WO

2005/ 014682 PCTI EP2004/ 05%#69 ,0 7 FEB 2007 -23
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to continue for a further hour at 80°C. Thereafter, the temperature is increased to 95°C and
air is iniroduced under the reaction surface. After the addition of 0.2% by weight of di-tert-
butyl-p-cresol and 0.2% by weight of Cr-Hex-CEM, 17.5 paris by weight of glycidyl
methacrylate are added dropwise over a period of 40 minutes. After the end of the additibn,
the reaction solution is allowed to continue reacting for a further 10 hours at 90°C. The
polymer solution thus cbtained is characterized by acid titration (0.42 mol/kg), epoxide
titration (0.04 mol/kg), GPC (Mw: 25 000 g/mol; D: 5.19) and sclids analysis (49%).
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butylamine by titration with HCI. The polymer solution thus obtained is characterized by
means of GPC (Mw: 3 300 g/mol; D: 1.9) and solids analysis (63.1%).

Block copolymer:

198.4 g of polymér sélution | are reacted in a reactor with 107 g of polymer solution 1l and 1
percent by weight, based on the weight of the diols, of the catalyst dibutyltin dilaurate (DBTL)
with stirring under an inert atmosphere for 15 hours at 80°C. The concentration of the
diisocyanate in a sample taken is determined indirectly after the addition of an excess of

07 FEB 2081




the weight of the diols, of the catalyst dibutyltin
dilaurate (DBTL) is then added. The reactor is placed
under an inert atnosphere by evacuation and fl ushing
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X aratlon of a pol yurethane wth
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the addition of an excess of butylamine by titration with HCI. Once the concentration of the
diisocyanate has decreased to 0.02 mol/kg, 103.87 g of dipropylene glycol methyl ether are
added and the reaction is allowed to continue for a further hour at 80°C.

Thereafter, the temperature is increased to 95°C and air is passed in below the reaction
surface. After the addition of 0.2 percent by weight of di-tert-butyl-p-cresol and 0.2 percent by
weight of Cr-Hex-CEM, 17.37 parts by weight of glycidyl methacrylate are added dropwise
over a period of 40 minutes. After the end of the addition, the reaction solution is allowed to
continue reacting for a further 10 hours at 80°C. The polymaer solution thus obtained is




34.67 parts by weight of dinethyl ol propionic acid
(DMPA), 8.67 parts by weight of hydroxyl ated

pol ybut adi ene (Krasol 5000) and 193.76 g of the
-ﬁB'zUtﬁngﬂ' ethyl ene glycol diether acetate (JEAo,&Hifs1700
introduced into a reactor and suspended by stirring. 07 FEB 260
0.4 percent by weight, based on the nunber of noles*

of the diol groups, of the catalyst dibutyltin
dilaurate (DBTL) is then added. The reactor is placed
under an inert atnosphere . by evacuation and flushing
Wth nitrogen. The m xtur&nitiall y introduced into
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air is passed in below the reaction surface. After
the addition of 0.2 percent by weight of

di -tart-butyl-p-cresol and 0.2 percent by weight of
Cr-Hex-CEM 17.37 parts by wei ght of glycidyl

net hacryl ate are added dropwi se over a period of 40
m nutes. After the end of the addition, the reaction
solution is allowed to continue reacting fora further
10 hours at 90C. The pol yner solution thus obtained is
WO 2005/ 014682 PCT/ EP2004/ 051709 ,0 7 FEB 2007 -26
characterized by acid titration (0.41 nol/kg), epoxide
titration (0.05 nol/kg), GPC (Mv. 55 350 g/noi; D
11.5) and solids analysis (43.84% . C Use exanples
Exanpl e C : Sol der masks Those constituents of the two
conmponents which are nentioned in the table bel ow are
m xed and are mlled by neans of a three-roll mll to
gi ve a honogeneous nmaterial. The process is repeated
three tines so that the particle size of the |argest,
solid constituents of the prepared fornulation is not
greater than 3 pm Resin conponent and curing agent
conponent are mxed immediately before the
application in the stated rati o.
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Tabl e: Formul ations for sol der mask application
Formul ati on Fornul ati on Fornul ati on For nul ati on
‘EBQ%}OS%!HW Cla Cib Clc Cd Cle (parts by ﬂ@rhﬂzﬁ?fogﬁos
y )

(parts by wt) (parts by wt.) (parts by w :
(conparison) Resin Resin 131 50.00 Resin 82 50.00 d7 FEB A0

Resin 83 50.00 Resin B4 50.00 Resin ACA250 50.00 MPA
3.40 3.40 3.40 3.40 3.40 Irgacure 907 3.35 3.35 3.35
3.35 3.35 Quantacure 1.20 1.20 1.20 1.20 1.20 ITX
Si | bond FW21.80 21.80 21:-80 21.80 21.80 600AST
Benzotriazole 0.03 0.03 0.03 0.03 0.03 Dicyandi am de

o Tt Sodtiatoriobsal Bk B9 0o 0 09 0. 00 0. 00

Syl ol d 161385385385385385 Resin conp- 83.97

8397 83977, ne
Ebecr yl 180 %ﬁ%ﬁ? 1 @E‘.ﬁ'f%&7 a0 &7&% cﬁmﬁ%‘*" %&%E’"
3.20 3. 20 [3paBbywt) | (parts by wt) | (parls by wt.) | (parts by wt.) | (parts by wt)
(comparison)
Resin
Resin B1 50.00
Resin B2 50.00
Resin B3 50.00
Resin B4 50.00
Resin ACA250 50.00
MPA 340 340 340 3.40 3.40
Irgacure 907 | 3.35 335 3.35 335 3.35
Quantacure 1.20 120 1.20 1.20 1.20
IT™ .
Silbond FW 21.80 21.80 21.80 21.80 21.80
B600AST
Benzotriazole | 0.03 0.03 003 0.03 0.03
Dicyandiamide | 0.03 0.03 0.03 0.03 0.03
Dyhard UR 0.25 0.25 0.25 0.25 0.25
200
Tego 900 0.09 0.09 0.09 0.09 0.09
Syloid 161 3.85 3.85 385 185 3.85
Resin comp- | 83.97 83.97 83.97 83.97 83.97
onent (tota!)
Curing agent
Ebecryl 180 7.10 7.10 7140 7.10 7.10
PMA 320 3.20 3.20 3.20 320
Hydrequinone | 0.002 0.002 0.002 0.002 0.002
DER 331 5.37 5.37 5.37 537 5.37
Lionol Green | 0.36 0.36 0.38 0.36 0.36
2Y-301
Resincomp- | 16.03 16.03 16.03 16.03 16.03
onent (total)

The formulation is applied by means of a screen printing application to the surface of a
copper-coated plate and dried in a convedtion oven at 80°C for 50 minutes. The coated
surface is exposed to UV light (365 nm, 400 mJd/cm®) through a photomask. Unexposed parts
of the coating are removed from the plate using 1% strength aqueous NazCO; solution at a
spray pressure of 2 kg/cm? for 60 seconds. The coating is then heat-cured {150°C, 60

- minutes).
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0.36 0.36 2Y-301 Resin conp- 16.03 16.03 16.03 16.03
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mask and are then devel oped. The photoreactivity of
tdiﬁ’h%fb%activ%g&%{eeéom ned using a Stouffer sensitivity
S&?ate% and dried plafes are exposed to UV light (365 nm, 400 mJ/cm?) through a mask and

are then developed. The photoreactivity of the coat is determined using a Stouffer sensitivity
scale 21 (88G21).

D. Adhesion of the coat to the copper surface
Coated and dried plates are exposed to UV light (365 nm, 400 mJ/cm?) through a mask. After

the development, the coated surface is heat-cured for 60 minutes at 150°C. The adhesion of
the cured coat to the copper surface is determined by carrying out a crosshatch test. For this
purpose, the coated surface is first scored in a defined pattern, and an adhesive tape (Scotch
Brand 9898) is then pressed onio the resuiting pattern and removed again {adhesive tape
test). The quality of the adhesion is rated as:
00 no breaking off of the edges of the coat at the comers of the scored pattern

slight damage to the edges of the coat at the corners of the scored pattern

severe damage to the edges of the coat at the corners of the scored pattemn
XX the coat is completely removed at the comers of the scored pattern

E. Solvant resistance

Coated, dried, exposed, developed and heat-cured plates are incubated at room temperature




D. Adhesion of the coat to the copper surface Coated
and dried plates are exposed to W light (365 nm 400
mJ/ cnR) through a mask. After the devel opnent, the

ﬁbg;g]h&irface is heat-cured for 60 m nut esp%‘rml*?o?ﬁn 51709

adhesion of the cured coat to the copper sur aCﬁ? FEB 7881
is deternmined by carrying out a crosshatch test. For*
this purpose, the coated surface is first scored in a
defined pattern, and an adhesive tape (Scotch Brand
9898) is then pressed onto the resulting pattem and
renmoved agai n (adhesive t#e test). The quality of
the adhesion is rated as: 00 no breaking off of the
at .
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XX the t is conpletely renoved at the coners of the
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dechemicabl-Ayrsugface osatingiof rracassRdniales]s F@?'edt%g slengprdizpdpethods
;{Sh‘i@l@ﬁ lAﬁ&éoth Inec:d@sesf a{th@tadné&:oﬁ brnd éemsmhsma&ﬁralemr afnbaﬁ are
all on X ofr, | |.N an
PR R o 85tah SAERb fe fst & PR AElely ' Bl
R9si shadrocases iplhdiesioal Nl - Au surface coating A

heni gghtdgbméééswﬁhag&, coating of processed plates is
carried out st andar lﬂzed met hods ( Shi pl ey,

A ot eﬁ‘?ﬁ‘)s'derﬂglﬁrdg“a'gﬁsf" #¥adhesi on of the sol der mask
@ t hotat pppefradesidnace are determ ned by carryi ng out
an adhesive tape test (cf. D) and are rated as
follows: 00 no decreases in adhesion o slight

sQlder on x considerabl e decreases in
actald| dried, expoded divelb@d and heap-dives piatds are first immersed in flux (25%

rosin in isopropanol). The plates are then dried for 60 seconds and immersed three times for
10 seconds each time in a solder bath (288°C). Thereafter, the state of the coat is rated as
follows: |
00 no change in the coated surfaze

slight change in the coated surface

considerable change, cracks in the coated surface
XX blister formation, swelling andidelamination of the coated surface

H. Resolution
Coated and dried plates are exposedito UV light (365 nm, 400 mJ/em?) through a mask and
are then developed. The resolution isidetermined using a Stouffer resolution scale (SRG).

l. Pressure cogker test

Coated and dried plates are exposedito UV light (365 nm, 400 mJ/cm?) through a mask,
developed, cured for 1 hour at 150°Gland then incubated for 72 hours in a pressure cooker
at 120°C and 1.5 bar. The state of the coated surface is then rated as follows:




G Stability to solder process Coated, dried, exposed,
devel oped and heat-cured plates are first inmmersed in
flux (25% rosin in isopropanol). The plates are then

vk bRslofsgd> 60 seconds and inmmersed three tinggofgh
seconds each tine in a solder bath (288C). The&%a‘%ofléﬁ?gFEB 7807

the state of the coat is rated as follows: 00 no
change in the coated surface o slight change in the
coated surface x consi derabl e change, cracks i i the
coated -surface xx blister formation, swelling

andi del am nati on of the codtted surface H Resolution
Coated and dried plates are exposedito UV Iight (365

n mask and are then

déevel og 52,49%”,%}1? ﬁ%Létg't}% I sideterm ned using a
SPoufﬁthFMemtmmagdau@ceSRG). 1. Pressure cooker
tgst Ge%@@aw&a o ifthe RbAbPSrBES expose&o WV i ght

(80 Yo %@cﬁlvﬁ g fldtn ol BE e ot s o o1 o

a pressure cooker at 120C and 1.5 bar. The state of
tzg%%ﬁited surface is then rated as follows: WO

682 PCT/ EP2004/ 051709 LO 7 FEB 2001, -30 00 no
cheriRstand riet lales ge sypasen PALLiodt BT ym0R Fblicge) thrqughaumask,
Casvtiopeds tirbd e 1 Kot aiMSDtRARitheh itdubage inl a 500 <trengtA b@uibous KOH

3&{1&%& %ta G gﬁlffe?&e?ﬁedf t@{) g&gﬂggls ¥ r$ é@klaé él? gen%?:gd from the solution and, if
Qergeesaryabrishedivitl a rugh ueingzOesteokesd the brish URjates g’hfat&‘%@tnpped if

I thsoldd?hadN hsg Bekn EdME  remol&Blioth frdheine Ipmfsle arfdtfoRthd &pper
1 hEur at 150C and then incubated in a 50% strength

Bus KOH solution at 90C. After defined tine
|nteryals, the plates are renoved fromthe solution

AR Erichden bBERRSSA Y, brushed with a brush using 20
sh. Plates are rated as str%e{) %
* e tsgiar t’%’*ﬁ[: E@ o P St U] B o918 Ah T BP0 arFording
to®IN &3i58at e and fromthe copper tracks. K Erichsen
bendi ng test
L. Storage under thermal shock conditions:
Coated and dried plates are exposed to UV light (365 nm, 400 mJ/icm?®) through a mask,
developed, cured for 1 hour at 150°C and then subjected to storage under thermal shock
canditions far 100 cycles {-65°C, 15 minutes (min)/+125°C, 15 min or -55°C, 30 min/+125°C,
30 min).




The bendi ng strength of the coats was determ ned by
nmeans of an Erichsen 202C according to DI N 53156. L.
St orage under thermal shock conditions: Coated and
wib bRsloRksat es are exposed to W light (365 n :
mJ/ cnR) through a mask, devel oped, cured forprcnﬁg%w051709
at 150C and then subjected to storage under thernal
shock conditions for 100 cycles (-65C, 15 minutes
(mn)1+125C, 15 mn or -55C, 30 mn/+125C, 30 mn).
WO 2005/ 014682 PCTI EP2004/ 051709 ,0 7 FEB 2001 -31
Tabl e: Results with formul8tions of exanple O Test

For mul ati on Formul ati on Formul ati on Formul ati on

F J e (Conparison)

g‘{g@ ?geégggﬁr qé@gj%&sqﬁgﬁgp%a Phot osensitivity SSG
11 13 11 14 12 (400 mJ/cn) Adhesion to copper 00 00

Fedd0 U SOT V Gonuktoro] Fokrdiioh |ammiaion U Foruiloh | Fhrmdiion
rlesi stance cq <@ 00 0OL0 Stlabel ity [twd sol decteo0 o 00
QX procesy Resolution (SRG 1.5 1.2 1.0 ]Qymgarispn)
N TP#‘?GGPY'@@SUH‘T cookel test d%0 0 ndif x_det &r i ned

B 1!I.4103101810 35 (3#rippind (mn) {15
me%wsmﬂ Pencilih fteor /B 2B-3B{B B-28 4B
(Nﬂewm@?@farﬂc’undpr B > 100900 > 408 0 > 1680 250 3
:@pjvep;re;lstﬁm T co 00 oo oo 00

Ni-Au resistance o0 00 0o 00 o

Stability to sclder | oo o o0 o0 X

process

Resolution {SRG, | 1.5 1.2 1.0 1.0 1.7

mill)

Pressure cooker fest | ¢ (7e] o not X

determined

Erichson (mm) 14 1.0 1.0 1.8 0.35

Stripping (min) 15 45 15 15 >60

Peancll hardness after | B 2B-3B B B-28 4B

drying

Storage under | 0> 100 1G0 > 200 0> 100 250 > 500 0>100

thermal shock

conditions

Example C2: Liquid etch resist
The constituents mentioned in the table are mixed and are processed using a Dispermat

(200 rpm, 60°C, 30 min) to give a homaogeneous solution and filtered (pore size of the filter:
2).
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thermal shock conditions Exanple C2: Liquid etch
resi st The constituents nentioned in the table are
m xed and are processed using a Dispetmat (200 rpm
n) to give a honogeneous sol ution , '

‘?leg?og’raggw(pore size of the filter: 2). WO P@?Loilg%lﬁf?FEB 2881
PCT/ EP2004/ 051709 .0 7 FEB 2001 -32 Tabl e: .
Formul ations for a liquid etch resist Fornulati on C2a
Formul ati on C2b (Conparison) Resin 82 74.66 Scripset
resin 74.66 Ebecryl 220 2.96 2.96 Ebecryl 350 0.23
0.23 Irgacure 907 2.52 %2 Rheonet4 0.23 0.23
SR454 6.76 6.76 Mtsui UV blue 236 0.05 0.05 BYK 330

i ; = I 26 1.26 thioxanthone
OZF%@DP‘?’&E’??‘-%E(S? A0 QioH res 4 202 .02  Totar 100 100
The formulation is applied to a copper-coated gl ass

I bre-rei nforced |¢Rax¥atbatbdat el ByrmuldfstSepol A
hori zontal rollen coater. The cbglofaion) €s arle dried

ﬁes éé)—nVECII on q Gat +_§UL/ LO nldim Ei.l[ ?icgn t hen
Ypocad h_Ln_Llﬂ o4 6 A A m 120

'ﬁ&'ﬁ’ms'"Thp | ayer thLkDPS_g (941 nm of thd coat is
hEkesyt228 usi ng an) Z9%oscope (Fi sER88). Uncrosslli nked
pafgc@;ssb t he coatj paze renoved W op31 % aqueous Na2CO3
Hﬁrlg,@@? at_a sp 3o Pressure o 2520 Kgreme far 60

A B-S-a-L

cordS—Unreoateq pPpet of—t-he t-es—+s—+enmgved
RheoRetd o 02 025

SR454 6.76 6.76
Mitsui UV blue 236 0.05 0.05
BYK 330 0.05 0.05
2 4-lsoprapyl- 1.26 1.26
thioxanthone

2,6-Di<tert-butyl-p-cresal | 0.02 0.02
Total 100 100

The formulation is applied to a copper-coated glass fibre-reinforced epoxy laminate by
means of a horizontal roller coater. The coated plates are dried in a convection oven at 80°C
for 3 minutes and then exposed through a mask through UV light (365 nm, 120 mJ/cm?). The
layer thickness (9-11 ym) of the coat is measured using an isoscope (Fischer).
Uncrosslinked parts of the coat are removed with 1% aqueous Na,CO; solution at a spray
pressura of 2.0 kg/om? for 60 seconds. Uncoated copper of the plates is removed using etch
solution (2-3 N aqueous HCI, 80 - 140 g copperfl) at a spray pressure of 2 bar.

The following tests are carried out in order to determine the properties of the formulations in
a liquid etch resist application. All tests are carried out in comparison with a reference
formulation as an internal standard.

1. Hardness after drying
The formulation is applied to a copper-coated plate and predried for 5 minutes at room

temperature. Thereafter, the plate is dried for 3 minutes in a convection oven at 80°C and
cooled to raom temperature. The hardness of the coat is measured by determining the pencil
hardness. The stated pencil hardness relates to the hardness of a pencil which, if it is moved
along the surface at an angle of 45° under slight, constant pressure, produces no visible
damage to the surface. The hardness of the pencils used is 6B, 5B, 4B, 3B, 2B, B, HB, H,




solution (2-3 N aqueous HCI, 80 - 140 g copper) at a
spray pressure of 2 bar. The follow ng tests are
carried out in order to deternmne the properties of
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reference fornulation as an internal standard. 1.
Har dness after drvina The forrmulation is applied to a
copper-coated plate and prodded for 5 m nutes at room

tenperature. Thereafter, the plate is dried for 3

m nutes in a convection ov®r at 80C and cooled to
roomtenperature. The hardness of the coat is nmeasured
b ] e stated pencil
hé'#é*ﬁﬁéé%h@?’e he PogBFiatl oI RIGSTpenbiC O 1 0 BE L ¢
is moved along the surface at an angle of 45 under
nes€iA Gldadioger essur e, produces no visible darrage

%ﬁér%%@%&r&%aﬁ\g 'g_ghzgl?:e cpo%[e% I&%g’pser_ﬁgtg\iﬁh%g %&f@@é{?ﬁ? solutaon for one

PENuERE TS/ DElpFd9is rénqvel EBm 2fHRath, aBBthe lencd HardBdss of the wet

f§urPaEéBQetEHuﬁé&%s%@é&Sé&ur@Budpoﬁk'1t0 the hardest pencil.
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n%a'ieggl-@aet erm ned using a Stouffer sensitivity scale
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e?él@&lﬁ&ﬂ it dRtekvindd &iHg o StEeer reBdiutibd ScdiF(sRiEy) through a
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resol ution scale (SRG. 5. Devel opnent A coated and
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A coated, dried and exposed plate is introduced into a vigorously agitated bath containing

stripping solution (4% strength aqueous NaOH) at a temperature of 45°C, and the time
required for the coat fo start to become detached from the plate is measured.

7. Etching
The quality of the copper tracks after the efching is assessed both by opticat microscopy and

by electron microscopy.

Assessment criteria;

00 straight lines of constant copper thickness

o straight lines with slight deviations in the copper thickness
X wavy lines of constant copper thickness

XX wavy lines with slight deviations in the copper thickness




stripping solution (4% strength agueous NaOH) at a
tenperature of 45C, and the tine required for the

coat to start to becone detached fromthe plate is
weasssheds: 7. Etchi ng The quality of the copg%rﬂgl,a@)g}@mg
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m croscopy and by electron microscopy. Assessnment
criteria: 00 straight lines of constant copper

thi ckness o straight lines with slight deviations in

t he copper thickness x wavy |ines of constant copper

t hi ckness xx wavy |ines wifh slight deviations in the
copper thickness WO 2005/ 014682 PCT/ EP2004/ 051709 ,0 7
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bonded, and sone or all of said carboxyl groups have

been esterified with an ol efinically unsaturated

C3-C8- alcohol or with the glycidyl ester of an

ol efinically unsaturated-8&3-C8carboxylic acid, and 07 FEB Hﬁ?
iii) optionally at |east one aliphatic or b

cycl oal i phatic diol having 2 to 30 carbon atons, to

whose carbon chain at east one. carboxyl group i s

claimgval ently. bonded, A2) an initiator for the thernal
= crosslinking of the ol efinic groups, or A3) a

1.

photoinitiator, or . A4) an |n|t|ator for the thernal
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phot o@IF8RA [oF Wit Bh%gicz'@ﬁxi @§t€tr |06 ﬁn alﬁf inigiatiy wmlturyted dhtQ@jcarboxylic

"AT7) Céé}gsédd’lkl ng -agents whi ch are capabl e of reacting
~with the carboxyl groups. 4. A process according to

clif} n?@'mﬂ}'béﬁfelpﬁsftq&@ 8&3@@ qrﬁxq:lﬁ@l Phgliediol kaving 2 fo 30 carbon
p0| ye@:@?ﬁsdﬁ) \hﬁosmaﬁkﬁﬁgaﬁ%ng c%rl%ﬂgﬁgrgl?&%%zglgntly bonded,

at least ‘2 epoxid
i rr’*%)h%’ Wﬁlaé%fJP%theéhe'mab?fé’é%%maéé éfi%l?'ﬁtjh*@ Bra8PSi 9 4,
whaZ)ek photomitiphier ecr ossl.i nkabl e conposi tion additi o-

' n%{)(ﬁq @E@?qrgsr f?lﬁ@'\qrﬁ@%fggs %*(@QQ (t:flrﬂ(jgl%nig Srrokligé( )E/i!"ltlj g photoainitiator,

- and
.A5) obtlonally a diluent,
b) drying of the layer on the substrate,
) ifﬁageWise exposure of ’thr—; dried layer under a ﬁegative photomask or by means
of laser inscription, _ .
d) treatment of the coated layer with. a developer for removing .the unexposed parts,
and i '

e) optionally heat-curing of the developed layer.

A process accarding to claim 1, wherein the photocrosslinkable composition additio-
nally contains

AB) ‘a polymeric binder.

A process according to claim 1 or 2, wherein the photocrossiinkable composition ad-
ditionally contains

A7) crosstinking.agents which are capable of reacting with the carboxyl groups.

A process according to claim 3, wherein the crosslinking agent is a polyepoxide ha-

AMENDED SHEET
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i ng of ~the pol yepoxi des. 6. A process according to EP0451709
claim1l, wherein the photocrosslinkable conposition .
conpri- ses a |linear, crosslinkable polyurethane
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crgisl i nkabl ne according to claim7, whi ch
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photoini'ti ator, and AVENDED SHEET . 24- Q-2005
EFD4 53 polyestensial, p@ymrmt@@w@yia@tpmm@rayncmbelsémmmpo]ybutads-

‘ene or polyisoprene, and

d) optionally at least one ahphatlc or cyctoaliphatic diol havmg 2 to 30 carbon
atoms, to whose carbon chain at least one carboxyl group is covalently bonded.

A linear, crosslinkable polyurethane according to claim 7, which is obtained from addi-

tionally using as monomer-

e) atleast one aliphatic, cycloaliphatic or cycloaliphatic-aliphatic diol, or at least one
oligomeric or polymeric oxaalkylene glycol, |

A composition comprising

a) a crosslinkable polyurethane according to claims 8 or 9,

b) an initiator for the thermal crossiinking of the olefinic groups, or

¢) a photoinitiator, or

d) an mitiator for the thermal crosslinking of the olefinic groups and a photoinitiator, -
and
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10." A conposition according to claim9, which EP0451709

additionally contains f) a polyneric binder. 11. A : '

.conmposition according to clains 9 or 10, which

additionally contains crosslinking agents which are

capabl e of reacting with t3fe carboxyl groups. 12. A (7 FEB ##d7

conposi tion according to claim1l, wherein the S

crosslinkin gent is a polyepOX|de having at |east 2

epoX d@“@ﬂ@ﬁﬁ% Wienthe nol ecul'e. | 13. A conposition

according to claim 12, which additionally contains a

poI carboxylic acid or carboxylic anhydrides for the
FemPessRqeRrding toflainh® viddhadsiicnaiiscontains A

noubdlmgdy,gg}%bgﬁag,g the cured conposition according to
any of clainms 1 and 9 to 13. 15. A material in which

at | east one surface is coated with a-cured,

t
g g A gc?}ﬁﬂét%é;tfd?nﬁ%@ﬂﬁ@ﬁ cIé:H{s%dorGI%”\HHl?h taH& ﬂoﬁaqn%géaﬂ ar]% érSSslznkmg
ac @@PB isipiehargfprableaf spaating with thescasisoxybariodpsig

mat eri al . for t he production of noul dings, as coati ng
material for coating surfaces, as adhesive for

bo ﬁd?%%l"@ﬂcﬁp@”&m&?"&h’ Tewhereindbe srosslinking egant is a polyepoxrde

Mahissing bofeadBPepdtidd §@ups i thblidiguRf cavities or as a
l[iquid dielectric in the production of circuit boards.
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A composmon according to claim 12 which addttlonally contams a polycarboxyhc acrd

or carboxyhc anhydrides for the thermal crosslmkmg of the polyepoxides.

A moulding comprising the cured composition according to any of c,léims 1and98to
13. | o

A material in which at least one surface is coated with a cured, opfionally photostruc-
tured composition a'ccording to any of claims 9 to 13.

A use of the composition accarding to any of claims 9'to 13 as moUIding‘ material for
the production of mouldings, as coating material for coating surfaces, as adhesive for
bonding materials or as an etch resist or solder masks, for gap filling or filling of
cavities or as a liquid dielectric in the production of circuft boards.
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