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diols which contain at | east one carboxyl group,
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di ol s; bl ock copolyners of these pol yurethanes which
are OH or NCOterm nated, with NCO or OHterm nated
pol ynmers; those pol yurethanes in which sonme or all of
t he carboxyl groups have been esterified with
et hyl eni cal ly unsaturated al cohol or epoxide;
photocurable and o-tronally additionally thermally
aRie §ol) 8N&ghi ch contai n these
pol yur et hanes; naterlals coated with the cured and
optionally structured conposition; and a &%gcess

tlhe Pfﬁssa'uerqna?r' 'e!ﬂtesotﬂﬂ'i‘?ﬁ‘i zﬂpﬁyweg’laf‘%'i‘q}’r@d e ng #@@’(t{l}ﬂ units of diols
swhidhasRtirDdt [suet orib caiaRyli ghdup, HaVintDreb&kting @il diéénts of

gﬁ (ff:é@? 133 pgs Al kgg\ﬁriqir%%elxtﬁtg %ptgcg{rrgs Q@a\r}\%ﬂs gj\/diols; block copolymers
][oatheeé pdyurathdne:d)ﬁlﬂch?d de—@nNGE—isompratadl,tvﬁm NC@- atiOH-erminated

.br r
ro%f m% h‘logg Bglﬁ%rjﬁ&grlwes OIrln sth%i‘r >§8rlr:'ig glﬂ&ﬁh&%?é\?xh%&zpcs Ha@g Been
|&smot;@dmrtreethrgemqbs unsaturaied alcahal ohgpbxitey phdtydusabierand optionally
%rderﬂgnéf\g r%rrqélgllcufa%@%@%m@rm”ﬂ H}?{he d@&mﬂé‘tﬁanes materials

1 SOC ns an e
ionatat with thargactans apondlly awc;turgomnpsmoa, srpepgs for the production

@ Sptonalll @reEtuPIRI B GR oarsﬁrfarfe%f Edhe chtrialy @s%ftﬁé b&ﬁpd%ftrons
pol ¥uret hane el astoners, wt which, inter alia

M@%@ﬂrcwsa@aﬂ%te&watea@ﬁ'thm? P‘i')éfaefﬁﬁa'é {Curahie) with UV
a&dihtion aAtl obRifHed froAHiisdiparttesslfiols g6CdoatiftPoptical fibres.
radi ation-pol ynerizable, |inear polyurethanes obtained

fromaliphatic diisocyanates, aliphatic diols and
B4 Uh 102 Ahadscabesf modifizall |$qphumselunsroaya'ﬂétesommm mdiese isocyanate

g?ou%a gg@g Q léﬁr\xg% egrg}h%}{ fio E;%r ag %ldlro? oc?r;rbcmeﬁt g‘fd‘%”@éth@bq whose

Myanalemrom gxmnszamtgttyle(mﬂyabrhsg)qramd grogp covalently bonded via a

%ﬂh%&%ﬁ&& g ﬁreﬁﬁdﬁérg bRd,seh I?t)f‘lﬂ?é% ?éorLtYo g%fﬁtaﬁéjelfstomers with

ave rea een propose atin

yrrrqhar@éeg aligy ﬁUFfEEPS saroh%ocmgd aqd thqrheolyrp@nzyq pe@eré!we@t'arr @f radiation.

prepared fromdiols, drrsocyanates and a reaction

product of bis enols or Ienedrcarbox lic ac

T3 Ot gasorarS RPN, A GRS POMEIEA A0 PR e gom alphati

eiasdegenstes, gipheisdiaBdnd hohortmtrtionsr wakalbﬁrndauﬁltdmd'rpounds which
asi.c s%ftens ve a %truct

h
BabieBRnes tate BT A RIS BrouhS AP uled ot L fobtipg materials.

order to avoid this di sadvantage, the copolyners are
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groups and therefore cannot be developed with aqueous basic systems to give a structured
surface after polymerization under a photomask. In order to avoid this disadvantage, the
copolymers are formulated to give coating compositions which contain a copolymer with

covalently bonded carboxyl groups. Reaction products are used for the preparation, which is
complicated in terms of process engineering and often leads to nonreproducible results.
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prepared fromdiols, diisocyanates and a reaction

product of (nmeth)acrylic acid and polyols or

bi sepoxi des, such as, for exanple, diglycidyl ethers

of bi sphenols, and are dispersed together with other

ethylenically wunsaturated prepolyners in water. These

coating conpositions are applied over the whole

surface and cannot be devel oped w th aqueous basic

gést ens to glve a structured surfacge. ..2/09494 h

digherselymerizatie cpRling FPRPASIIRDS CAMPETingBEHAY segsitiye polyurethanes
Eamaddsbmam BRUWC48051 A 1. Dhe piytettanest a‘rélpmpar@u grbmrdiats ldligocyanates

atur ture a C,. aci nent, _a
07 B st Pt SF QB Vs ei el e o Bisp RS oo o, or
femm:ble rdiglycidyl etbens oh bisphesold, aquk are dsbéryed)bbaher withadtiser ethylenically

urg{eg p%ﬁ)g@{r{]epsr in %%?ér' ﬂ%sg %Qatﬁgg&e:@[lé‘énﬁs %Fer éeb% icd 6\9—:9 the whole

sur aces"a can be deve

slrkaceiand canndit be dwednpsdwa atuepys basic hmns;tps;\@mmustumesurfaoe
prior preparation of the unsaturated di ol conponent.

Pol yur et hanes whi ch are pol yneri zabl e both under the

XVQ DR desenies iingas @pixurelaneswhich ernsishef| 8 reggtigniprpduct of a

%bﬁ&lde%thrailﬁblﬁhicﬁfy FrRBRirdtiré8 cArbokyNe b&R S ¥ diol oomponent a
yneri zabl e, ol ef’inic grou ps are |ntroduced

Bhatoot i Bvita Yo TR TSRS P 2R ) ScTOmet and optonally other
lmlsymh@,tdraneed:feﬂmmﬁ@aﬁd ombhslly strbétumg”mﬂbcésaﬁﬁalﬁéy(Mn be

i ti Vi for r rization o
linit i oo s PRl pend o4 fnee fipets Highnig the oo
smparatlorvoﬁtye amchtuaated diobcomhgopestt e sol ubl e i n aqueous
al kal ine nedia are not known. Furthernore, block
copol ymers havi ng such pol yuret hane bl ocks are not
Ralywriethangywhich areynelymesizable beth uadgr thanartion ofadtinio sadiation and

%ﬂﬂélw’%ﬂﬁh Wwhi€h th'&qmé{tﬁfnaseﬁéfﬂfeedmlléfmgfysdd ﬁl}iﬂrﬁablé 'c%ﬁﬁrc groups are

elr preparation, po yurethanes can ] ust ted

gjyeaucen infp Bigio fnains pfias detpANSTOSERUO) the ety EeSHne Goganens, which
ﬁla\ﬁéC HigH @dﬁﬁ&ﬂﬁlsﬁiﬁf & v fd%lyhféniél@n 'b?$rpth6tpkd$€nce of free radical

ts
Ittt e thermalssnay B Fie G tiormly et potsHia 1 PGPoL Blkgline edia are
agtrmdwh.a?urtgsm@ mlow][cbpwjrhms gﬁ\m:i%_tum rpglyunpgia{tgbroeks are not known.
t.al ne ans |, C Ul I N oC e .
ST Prifthes¥syBEaq nd hueBscR Bt dre) hiisel inamel dosirable
SIDcep rafterdtbair prgpanatiord pslyurethanesctemriiecaljustedrspeqifivatly with regard to acidity

Bideh BPolBlinid QR hoRlAME IO me KiBet U HIBReNL bFho Y
aprdlcenqns do pdditare aﬁmntmpl or easilpinctiondlined Quisting biork for)a medular
gg«?écg i Btndt fun&ﬁ,mhﬁpo%mgg%fé'oea NGy anear@' o%vh[eﬂ%umng?ma& the

rbon at ons ) carbon chain at | east
pRPBYRS thegpohean hesadagtes "éﬁ_t’?'f\lﬁ%jﬁfmé to prReesging 26¢ glesired schanical
BRY ptiRical froptMidsof tHeldnaQRedueat I ¢, _
al i phatl c-cycloaliphatic, araliphatic or aronmatic
di i socyanat es which preferabl y contain 2 to 20 and

WRé invértioa fitsly RiléStoainkar pdlylirtibPeY\EdmEkang014682

P)CT/ EFﬁ004 O

b) at least one aliphatic or cycloaliphatic diol having 2 to 30 carbon atoms, to whose

east one &nsocyanate having 2 to 30 carbon atoms and
carbon chain at least one carboxyl group is covalently bonded.

The diisocyanates may be aliphatic, cycloaliphatic, aliphatic-cycloaliphatic, araliphatic or
aromatic diisocyanates which preferably contain 2 to 20 and particularly preferably 2 to 16
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The diols of component b) contain preferably 2 to 20 and particularly preferably 2 to 18
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or two carboxyl groups. The diols preferably contain

primary or secondary hydroxyl groups. The aliphatic
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The diols substituted by carboxy! groups are known, are commercially available or can be
prepared by known and analogous processes, 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-methyi-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-
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polynuclear linked, bridged or fused ring systems, the rings containing 3 to 12, preferably 4 to
8 and particularly preferably 5 or 6 ring carbon atoms. Examples of the latter are
[2.2.1]bicycloheptane, [2.2.2]bicyclooctane and [1.0.0]tricyclodecane. Cyclic radicals are
preferably éubstituted by two C,-C;hydroxyalkyl 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-dihydroxycyclohexane, 1,4-
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9»55&@% HINE | héinr%rupﬁtb @U%&a&hyléhe% bkaépfa;wu&\eamw polgidric ethylene

i phati C | enedi ol s, prefera
%&"W@ﬁ glyeels o B‘PF’ §Ewepe- 8’°PM‘P“%S'V%%'P?VE‘9 up to 500, preferably

Qp &pd00y besvthylling @P bfaprépylefie Xihity, afd pélytsmr@ddjmbrs(powbmﬂene glycol).

term nal carboxyl groups have been esterified with a

di ol . The pol ycarbonat edi ol s are pol yners obt ai ned

fThe polypestertiialsiare (lydSidts bbtgined fomaishatipraytiealipbhtic or aromatic

g)%g@?%bihé%igggﬁ&?@@ﬁgtjc%ozk@%gﬁ{lén%ggrsopr% égygf-cfalkylengdlols oligomeric
phelyreeris axaalkyleriekglycolsapobiurasof g4id dioksx whesecteaninal cappxyl groups
ﬂév&?é%h*aéienﬁamﬁ{@&ﬁﬁ) The pol yl actonediol s are

Iy

actones, for exanple polyval erol act one, whose
term nal carboxyl groups have been esterified with a

he bely@rﬁ& nateddfsdte PolyMerYdbimsd f@ﬁ?al@haﬁmyﬂiéﬂmé?ﬁalo@f)feferably
g:F g:ﬂ%éﬂe“% Paﬁl?é)‘?g{?f'ggﬁgqr@ge P&%&ﬁ rﬁ%yreaé)f said diols and

phosgene ymnat4liyl 04arborEes (forexamplaidinietiey bybuemylcmkdoyiates)
unsat urated conononers. Suitable conmononers are, for
exanpl e, olefins (ethene, propene, butene, pentene,

e poiy!actomﬂcﬁalmare polyltagtones, Hmrexamplierpplyvaiemacbne,snf}osetwninal
thacrylic acid,
g%#?é{)%y?& éa“‘%egggﬁ f%th&ﬁ ggman net hacryl ates and

rret hacryl am des. D| ol s based on only pol ybutadi ene are

@{s@& dn 8%est er 6} poly |sBB|le¥ %oﬂéﬁ rnhﬁl‘f&%econdary terminal

1 ol's, yC ar onat e
g rgxybgqogpﬁe gpglywlwsyaé gplalgq)gﬁw raqays,bqjlpomopolymers or copolymers

Rith th?@ﬁwﬂ'%b&hﬁtéy &n{ﬂﬁgfﬁ@r’s S@ﬁb'@%ﬁfcﬂ@ﬁé@%r@hr example, olefins
ana ogousﬁgocesses and are conmmercially avail

abl e
tsthenst Prgesrs: Prters. PERIEDREIKeNEIPERRE)NTY! efhg e viay ea%‘r styene.
aeryienittle acd gdid, n%dth@f'ynéeadtabrﬂaeﬁél{a airyidrhidagiand methacrylates and

Pnr ﬁIa%{y%mlges 8|ols based on only polybutadiene are preferred.

Oligomeric or polymeric oxaalkylene glycols, polyesterdiols, polycarbonatediols,
polylactonediols and polybutadienediols or polyisoprenediols 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



WD 2005/ 014682 -7 PCT/ EP2004/ 051709 10 000 g/ nol,
nmeasured by gel perneation chromatography (GPC) using

wo odosenesrs a standard. In particular, the flexi/BEPiondns1709
in the pol yurethanes according to the invention can be
advant ageously influenced with oligoneric or polyneric
diols. In a preferred enbodi nent, the diol radicals
correspond to the formula Il -OR3-O (Il11) in which
R3 is linear or branched C2-Cl8al kyl ene, preferably
C2- Cl2al kyl ene and particulfarly preferably
C2- Coal kyl ene; C3- ClchcIoaIkerne preferably

006, BarnyrLhted amisaion raREiolaBbiiatsd ol igengas o
Aardiapt. @f garedular, B2 Aediilitk inl tae polyieth@fasyactarding yd tha énvention can be
A ESely TGefcbd WA SYgaRal'tY bsYRefcabiaa! kv ene and

C4al kyl ene- C5- CchdoaIkerne C2- C4al kyl ene;

l%ipgéjﬁfé%%ﬁ&‘%%‘fty g4 2 %Sfr?{pﬂﬁé % thé fordia 11

ylene. e ra I gomeric or
pol ynmeri c oxaal kyl ene glycols are preferably derived
frompigegr or branched C2- C6al kyl enegjyol s,
partlcularly preferably C2-C4al kyl enedi ol s. The
oligoneric and polyneric oxaal kyl ene glycols may
ipMCRi n 2 to 1 000, preferably 2 to 600 and

RAE lihédd bflbﬂablcﬂélﬁgfp_fﬂ Gantylend, proferddy Gﬁ@.@élkyvéﬂe a@dd particularly preferably
en a e un

Eriorivienm S S balurng Pagrenl r-CabeRhipESand nprioyiapy greferaby

(DQngtlealkyléneiBQ-Bébllé))ene 10 )cytloallerahan@préfarablg €2iC.allylene-Cs-

LR b e (CoaBabigiics, o 2flofc ol el 6

Qallwtenéwﬁe@ctoalkﬂeme CR&allsflqmeeblmCa-@aWCl@talem@m@d preferably bis-Cs-

pylene, 1,2-, 1,3- or 1,4-butylene. Sone
%gélo%l@@én%f oxaal kyl ene’ gl ycol s fromwhich radi cal s of

the formula IV may be derived are diethylene glycol,

ﬁ{é ks t%f‘&lgmn}éﬁ@br po‘ﬁ}nﬁ&‘hk RsalKkylehe @MM |aﬁ£ﬁefeﬁﬂanved from linear
e o e Pgiomor
ﬁlﬁéﬂc%ﬁtﬁalmﬁesglyoﬁlsm doatajraxeet 000, ﬂrlémrably 2 to 600 and
STSEIRRARRD 70 PR S P T 1o
pol ynmers having 3 to 600 oxaal kyl ene units,
| v- - | V. - I
L AT R S e o
PCT/ EP2004/ 051709
-0-(Rs-O)w (v)

in which

R, is identical or different -C;Hx-, r is a number from 2 to 6 and is preferably 2 to 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 glycol, triethylene glycol, ethylene 1,2-propylene
glycol, polyoxaethylene glycol having 3 to 600 oxaethylene units, polyoxa-1,2-propylene
glycol having 3 to 600 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).



-8 Pol yesterdi ols are known for pol yurethane
chem stry. They may be hydroxyal kyl -term nat ed
w@odopierss2 of hydr oxycar boxylic acids or ali phap@TEP2004/051709
cycl oal i phatic or aromatic dicarboxylic acids and
di ol s. Exanpl es of hydroxycarboxylic acids are
0, " C2- Coal kyl carboxylic acids. Exanples of
di carboxylic acids are 1, 4-cycl ohexanedi car boxylic
acid, terephthalic acid and isophthalic acid.
Exanpl es of diols are |inea-C2-Coal kyl enedi ol s. The
termnation is preferably carried out with

glzogﬁegtp il,grg %J\glg Rgllyl?rlsalﬁgéglre%w%& 2!?«';))/ rgg} gedll'\y%qoexyalkyl-terminated
Yolyfileizs- dEinydroifcitbokylic Ycidy br aliphativ, cytloalipratia onaroinetic dicapboxylic acids

W%g@ﬁggﬁ}ﬁ )6 ?efr(pya@%),'cag}%%cza%%g%n -éﬁa%&gla%q)&hc acids. Examples

oCHEaeri@ﬁ?d:-Bc)ldﬂﬂe 13icjtiotiexdnediaaoxyicrasit, Qerablhtyala\aaidlmb lisophthalic

%g: %,?&anan% 03 H'%‘f KRASO? ﬁ%m glpps Eﬁ)(? %F A&ty preferably carried

pat wihuC aGjatkytenedible. cont ent  of d| ol radicals in these
pol ybut adi ene diols surprisingly results in high
thermal shock resistance in the pol yurethanes
Aid®batied nipolybutadiens prefaraity carespongrte therferstilaYrbodi ment
of the invention, the polyurethanes contain repeating
units of t he fornulae [, 11, 111, IV and/or V

- (0 CXHRItAHESH-Ghak-Y - o- R2(000H)r Do-(11),
-OR3-O(111), -O(R4-O"-(1V),

Yo whitk- CH=CH- CH2) , - Y(V) or radicals of a

& PG00 A0, BN 15790 30 Pty prfe o 2D 150, and

Yrie f@H £Cld.LOH of HeHA0B(0H;)-0OH. Sheh ditls amt corrariereiallyravaitableqfor example

f I
28 AR 8 san o8 phepRrl L EiER -8 et A Gn e e
falybutadiede. The cgnte_mtd dickriadigale ingthese pﬂybuhgiev@diols surprisingly results in
PGtk egioieg MO R Rnaroo RO 1 helRegRR. o,
particularly preferably 50 to 20 nol % and very
maa brefé&earémboarnfé‘neaﬂhé MvedtiohOthé Qolmb%n%nmeéati@ﬁ units of the

structural elements of the fornulae Il

H@F@P'df”bé‘(?’é"s{? X diols may be, for exanple, 0

-(O)CN-R-NC(Q)- (),

-O-R,(COOH)-O- ),
-0-R;-O- an),
-O-(R4-O)n (IV),
Y~(CH-CH=CH-CH,),-Y V)

or radicals of a polyesterdiol,
in which R4, Ra, R;, Ry, 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 mol%, based on 1 mol of the polyurethane. The amount of the structural elements of the



to 49.99 nol % preferably O to 48 nol% particularly
preferably 0 to 30 nol % and very particularly

wee@terakiy O to 20 nol % The nol ar per cent ageBCEHEP2000051709

100 mol % In the polyurethanes according to the

i nvention, structural elenents of the formula Il may
have been conbined with oligoneric or polyneric diol
radicals, in particular with structural elenents of
the fornmulae IV, V and radicals of polyesterdiols, so
that, for exanple, in additYon to structural elenents
of the forrrula 1, 10 to 20 nol % of structural

T e A

pfeferplly ;i@to:Zﬂr mol84 andhvesy particuleriy poeferably Sontd 3-mbids. The aghunt of the

%@@&%B%eréﬁ{ i 264 &@mugg I ﬁ]ﬂé v %@/&%?%H&Le%%&ér?ﬁélbg%r &H@mple, 0

490 @dl%a;pr@r@bluﬁrtﬁ@ mol%.naeticuiany, prefesatiha? to 30Trnel% and very
ge&.wé ﬁ%%dﬁm iR .fnaer b&a&rﬂgee@ummmwm

S or yners havi ng ["ocks conpri si

ng
ﬁ@lvwerraa%ﬁ a‘@P’é’ﬂ’@ﬁ? edFVGt"H%" ﬁwmlﬁeme%ef the fogRyja Iil may have

llaéérrzdgﬁrlwlrrlréanrdh%nganeﬁ dr%ty%ﬁé diel raaeas,sn pértrérhkﬁ with rswétaar
an

| ae
Si9EToS ofBje ulaech PR redimt % aﬁy%%/%fgr’@ 3§ (it i BXgrgpe. in aditon
& stricturd) elehRELOf & formuid I, 1amrtd 20 ¥hot#% of strdclurar alecheNtsafi the formula I
[l an st e
Sheon3 o P Ahsnb s B KRR v it
pdigedterdiols|drey cdotainextli fied in a procedure in whi ch
i socyanate-term nated or correspondi ngly bl ocked (for

exanpl e wi th hydroxynethyl acryl ate)
iThe mmlaewelemtdwﬁlshwemewmnmme@r axample ftems2000 to 150 000,

B%WQY%W‘W% 80 056 YmA! medupddisy Srey hslﬁ@ﬁ)‘kfeh@ ds a standard.

For suc reactions, for exanple,
abovenent i oned polyoxaalkylene gl ycol s and

Thé }S@I?rﬁr@fhﬁhé& &o@rﬂﬁ‘rg&bl tﬁeameﬂtrorﬁrbﬁbe falpitiérﬁ bbl@m@@ o IBRICR polymers

ESY'%R'W“S&SE‘E %Efu&%%ﬁerqﬁggq (ff tlﬁ-bta dql and blocps comprising
Stlicharpl ederhdimgofl the formtlbe $andoidl) gflﬂmeelbhmlﬁl agidy dfitiregfotnaulae 1 and V,
t Lhventi o

B A o b B ST . an v am o
trel formpitae lalliendfpolyestredinbradicalspol y( met h) acr yl at es whose

term nal carboxyl groups have been provided with

t hi ogl ycerol wth a diol function. In these
Abe polywrethanrssaccerdingrie Hiefipventionynay additiopalty hesmedifiedde A @egedure in

Which {oly arété/rerrmh&aa or &ﬂésbarrah\gryrb%ora@& rfwe%(hn.ammlal Hy&ieRymethyl

{0 one another and form conb- ke Structure
PEYiER) Isepyanaterpmipatey P?'Wﬁ#‘ﬁ%ﬁséﬂe fracied ISE'PSW’SH%@‘V with mono- or
BishirshyRBholiified PAlyrhéhs SFYr isGéh reagtioRs, forséxbﬁrﬁléuﬁlafabdvementloned

ol e o Sl S TR
emﬁmarp@tyﬁnétﬁlamylmésamdse lteyrtnirnait Carbegl grodgshavé eeéremudllﬁed with
ot G Rbet S LAy estingonmer
ulsmnh dre bohdeddn thertprosiaal aositidon Burthen suitable polymers are, for example,
poly(meth)acrylates whose terminal carboxyl groups have been provided with thioglycerol
with a diol function. In these polyurethanes, the modifying polymer chains are bonded in such
a way that they link the polyurethane blocks to one another and form comb-like structures.
Furthermore, hydroxyl-terminated polyurethanes according to the invention can be
subsequently modified with isocyanate-terminated or correspondingly blocked (for example
with hydroxymethyl acrylate) isocyanate-terminated polyurethanes, with the result that block



can be prepared by an anal ogous nethod, for exanple
fromdiisocyanates and diols, as nentioned above,

w0 nwbadicsy t he preferences. The pol yur et hanes BT/ERI004/051709
fromthe poly- urethanes according to the invention
since they contain no diols having coval ently bonded
carboxyl groups. Wth such bl ock copol yners, desired
physi cal and nechani cal properties can additionally
be established in a controlled nanner and adapted to
specific applications. The1navention therefore al so
conpri ses polyurethanes in the form of bl ock
copol ymers havi ng ., bl ocks of repeating structura
89'&#@%‘@@9%’9 PH@"‘PSr FRiyusethgnes yhigh can bg Used fopHus pugPqsp are known or
kh bd/prapske@by af ahmcgdlsrn@htmd for@kampl6 fromdilsdcligrizitdseid divls, as

T b@’éﬁa&’a‘(eorrg;hjdmg 6ht£;ma oxaal 5)‘@%3&@#8&433%%@5?{{‘0"‘ the poly-

omtl’mnny hcc@l‘dhg)ls thaindeqnoh ;nﬁoethby amtaih ino dints Iévingcovaiahitip gonded

nve the u nes _are al
bRebale o Sitrhen BRet SorBlyrient oBieh hHET A Rl elinpertes
aardadrhtiooallyme astablighedfira abrht;plled wahner@pd atlaptexd to spécifecipphications.
or potassium and ammoni um salts of anmonia or
E_rl mary, secondary or tertiary Cl-Cl2am nes, for
ke inpertionrghensfpegralspecompripgs mﬁw@haf}%mtbqu@rﬁf Rleck copolymers having

Broélkétéflr@ﬂpaﬁ‘fg stmcm?él Bbéh@ﬁlsrb? theokbﬁﬁtmd I anam Jﬁ@ optionally i, IV, V andor

I -Nn-p am ne, - g’%amne trieth
PP'yesﬁerslpﬁaMm a]ﬁ‘é ldqnpq:al At differpnthigcks of p%f%@?' Ifydﬂr\qgloﬁngolyesterd iols,
?tﬂbﬁhhhéﬁﬂdhﬁhﬁpdﬁﬂﬁrﬁl%ﬂbm Qrolips,tdhg poly(tBéth)acrylic acid.
pol yur et hanes can be effected by processes known per

se, which have been wi dely described for the
potording tathae meention] safts bthe palgirethahes are arse .inchuded, femdxapmple alkaline

L T Tk —

entipoomoigm salis bf emsmoriaor wmamlseszorwiamnryértiam CgChoamnires dpr

Pgao@%jﬁ\g%hgkﬁﬁwd&%&ﬁh%e g&fﬂ’ gger a rgfy‘zf?rﬁ r\‘/l?em'ﬁi"ylam'ne diethyl-

paineodi-n-praRylarping-di-irtutyiamiee, dlirthylanaige.ded-pRepylagunes risotbelylamine,

bipridifAgid RSpRdImEUr € can be used directly for the
esterification of the carboxyl groups. Further details

are given in the exanples. The pol yurethanes accordi ng
The brbgarat"biﬁcsfttrhameaf @olmétﬁériﬁsd:bﬁ 1 )éffécmct @,kxbrece‘sgés known per se,

which fita GBan ity AEReHER PLBS pBFirslrBnesh By fiemature. Frequenty,

afpracedure & adopledrirewhish diblstdne inftialiyrtaken ih la, suitableosaihent, taccatalyst

gofré)amc?tiE &P]pégr%so? c!h' Jéki%P%)?agﬁ)p?(%ﬁﬁj@ﬁﬁméﬁgtghfs%dﬁgf th%a\%&ture is

St erl fcatlro
pe.atgdmd thersthe usoicyanalte ie islomiyradsied bvgral relatively lorgoperiad Nl hegpoly-

Gl%[rﬁﬂélé#ataﬂn[eé?g&rgn? QBISteﬁ‘Ur %Vr%«itiﬁglhﬁ)&?r%%}r‘ BS gs%d%lr(a Uy for the

tircular a ereis e acl
wterﬁﬁaw Fhegiamefxl)grw kryftheg details| arey gen initheexampiaser
of olefinically wunsaturated groups or degree of
esterification) can be adjusted in one process st

Fop poleucaifipias CEorENG 9 BRINMEIIRTATe avistasdngl euiaBledorgurther modif-
EatioR itk lpditialdr coMPIRRLEHISHfiEadNREtheFRE ch®oxyl GRUYEIN the structural
%gr%gét(s) %?t?ng %orragl-l;/l nzg gr/ tg?)rloZn%% phclzt%crossllnkable polymers which, in the case
of partial esterification or in combination with polymeric structural elements of polymers
containing carboxyl groups, are moreover water-soluble. A particular advantage here is that
the acidity (number 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 used for the



esterification. The glycidylvinyl conpounds used
according to the invention each have an epoxi de
wo ansoedes2 and a vinyl radical, an acryl ate radPCEEP2004/051709
being preferred as the vinyl radical. Exanples of such
gl yci dyl vi nyl conpounds are also to be found, inter
alia, in US 4,927,884, colum 12, line 19 et seq.
Organic radicals substituted by a vinyl group are, for
exanpl e, aliphatic, alicyclic or aromatic radicals
substituted by a vinyl grouW.- The aliphatic, alicyclic
or aromatic radicals nay be optionally substituted
al kyl ene, such as Cl-CBal kyl ene, optionally
B%%?WB?ed cycl oal kyl ene, such as
C5- CBcycl oal kyl ene, optionally substituted aryl ene,
ch, as_phenyl ene apht hyl ene, . or .optional | . .
6 SoRRyPRH Smpaiyedired 2Biane,6 W i BenipR ba{ i n evoxice radical
@nd taainybradicalban a¢ryatetradi€al beinp ereaférieuirestthe yiny radioat IExamples of such
%riy%@Mn% %ogr?cls ar8 b E‘,J @%gﬁﬁcﬁ‘%ér%lia,ﬁ% BSUY37 684 O R5nn 12, line 19
-CBa roups an 1-CBal Koxy groups. é
&t seh &Irgan,lc ratiicaly substituted byrayiayl group A, fetlexample, aliphatic, alicyclic or
Rer&rhatlc Q&lé(aléjglﬁ)gﬁtﬁfehtbxta%ly{ I&ggﬁ{? g %ﬁpr%ﬂb taﬂ@c &‘Hrorhé\% radicals

esterlﬁlcatlon are i I'ow nol ecul ar wei
rest e granaly subsiisiad Alafans, s1cheRG-Sralkions, Seioly wbetiitad
AyclbAKyIdHR! %H'a@rcsyﬁ‘gb@iﬂalﬂeﬂé 'dbh@rﬁw ¥uBSiffddHnpé Ry such as phenylene

car box I|c aci ds. the context of the inyention,
(5 naRhinyigneyes; %P"%?”‘?ﬁé’%%ﬁ"&%‘%f‘% sugh,as Cafsikepyipre. SOihole
aubstRudntMfonte dlighati€ aﬁé}@h@d&rﬁi‘rﬁh@tm ridicald areffof @xdatple, hydroxyl groups,

ooy PR NG o Catyy SIS (o At HrE oL P et gcts are
qreferablyunsubisthutedd yci dyl (nmeth)acrylate is

particularly preferred. The invention furthernore

relates to |inear, crosslinkable polyurethanes
Mwedwltauy fasthe esterification ark inpadigalaciow nalgdulag weighipolefinically

f@{am’ﬁq 2 &%n&ﬁ@cng}l Rlerd &W meé@ulé‘rl W&&ﬁtdeﬁm@élly unsaturated

oal i I C aV|n 30 carbon at ons,
\m@@éylw@andadh tmnwxmf tm%'agent'ewé% giolesyiar weiglhapaY, @ean alcohols

“a% 3hdbkyli¥ a&@@ﬁ‘ﬁﬂn 7,8 érﬁﬁﬁ‘e@fab@ld to® cafttinhtorfi2 ISB M Yreferred

rou s hav en esteri n. ol efinicall
S3bEs amAve Fremshakagol aivl EemBiraEy B Acdanggrotonic aci.
@lycdyl (mhalﬁ)amyleai i pattiagaty prefered. C3- C8car boxyl i ¢ aci d,
and c) optionally at |east one aliphatic or
cycl oal i phatic diol having 2 to 30 carbon atons, to
\ithe srevestiomtfontherinaierrelates|te irstar, crosslirkable pylyurgthaogs ¢anprising

%2?/61' S{‘lyﬂ & oRQ Bk, angneehév A eo%&%ﬁﬁ%{oﬂﬁ%he

yuret hanes acc nventi on nma
Adi t ablaastiope sliphatic or cydlpalrpaailq:@o@aming 2tto B%aqborbatems to whose

aI ' ph@él?&'l cl?éfr?étq@éét Bn@EérFo)Qr grﬁuﬂs%lléIM?tbbﬁddal S ®hieor all of said

| east one ol i goneric or meric
ox aal RPE¥HIQHUPpTRAVe hepn gsts@ﬁegémh@‘ncgl mca y unsaturated C,-Csalcohol or

g gIT ;/ E gﬁztig g{ﬁ%ﬁ& Ogsté}*of BRbishimEdny ﬂﬁ&dt@’ated@@@é}ﬁé)@m and
c) optionally at least or;e aliphatic or cycloaliphatic diol having 2 to 30 carbon atoms, to

whose carbon chain at least one carboxyl group is covalently bonded.

The linear, crosslinkable polyurethanes according to the invention may additionaily contain

d) radicals of at least one aliphatic, cycloaliphatic or cycloaliphatic-aliphatic diol, of at
least one oligomeric or polymeric oxaalkylene glycol, of a polyesterdiol,
polycarbonatediol or polylactonediol.



The linear, crosslinkable polyurethanes according to

the invention nmay additionally conprise block
weopehysser s as descri bed above. The degree of PCT/EP2004/051709

esterification may be, for exanple, 0.1 to 100,

preferably 1 to 90 and particularly preferably from5

to 80, % of the carboxyl groups. The degree of

esterification can be determ ned via the acid nunber.

The acid nunber may be, for exanple, 0.2 to 1.4 and

preferably 0.6 to 1.4 nol -K@H per kg pol yur et hane

(solid), neasured by titration with KOH Oherw se,

BB STBRbBiss BRSPS BRI 0 Py By comprie
biock osllynmdtabs degudbedabevéanes are applicable. In a
preferred enbodi nent, the linear, crosslinkable

pol yur et hanes contain repeating units of the fornul ae
[Thedegree of esterificatiananay Bey far xample, 0.1 ig, 100, preférably 1 to 90 and

PREISHORFLRA 71 5% B, g5 Papoboids thespgren tgterfation
‘gaq bpideteyritpq \GR e, aci ngmbep -TRe @oid mRBIper maybg, farexample, 0.2 to 1.4
whi prefdrdbly B to 3 m&koH per'ky plalyal'é%aﬁe lng2Yi€), tld8sured by titration with

abovenent1 oned nmeani ngs, including the ‘preferences,
KUR5 is allyl, crotonyl,
CH2=CH2- C( O) - O- CH2- CH( OH) - CH2- or CH2=C(CH3) -

Q) -0 -CH(O H) -CH 2- .. The crosslinkabl i
E%ﬁ*%mseﬁﬁ%ﬂs@oe e e'&i'ﬁ?%lﬁ“ﬁ&& apg Prelgrenqep gp ﬁ@vet hegn indicated above
fornisslinepoanduretdsslinkable palyurethdads dre applicablesecondar y _
reactions, inhibitors nay be added to the reaction

m xture. The reaction tenperature is preferably in

tima prefamgd embodinet, tthe e8Ccrobslinkatde pgywethanesziontain repeating units of

. pfggﬁﬁéb Pash My c{pﬂoﬁéﬁg/galh,k@l, . aﬂ&bﬁhi?&s&?&l&lrﬂi@éfs,

iently, resulting water of reaction Is renoved
during the reaction. dycidyl esters are as a rule

nmor e [eFSNRY-N are therefore jef erably used.
Furthe(ry?jmet ai Ioswgre to be found iﬁ(r)?he exanpl es. WO

2005/ 0146 /| EP2004/ 051709 -13 pendi ng on
nnlecd%g#éﬁiéﬁﬁEQ'the crossl i nkabl Lpolyurethanes
according to the invention are liquid to solid
mat er iGR;@hi ch are sol uble in orgaftil)c sol vents and
wat er and can be crosslinked both under the action of
ei t her or radiation, or heat d radiation. The

20-(R20),-

ang

pol yure s can therefore also be ‘Used in different

areas, for which purpose they can be
Y-(CH,-CH=CH-CH,),-Y V)

-0-Ry(COORg)n-O- V1)

in which Ry, R, R3, Ry, Y, m, n and x have the abovementioned meanings, including the
preferences, and Rs is allyl, crotonyl, CH,=CH»-C(0)-O-CH,-CH(OH)-CH- or CH>=C(CHj3)-
C(0)-O-CH>-CH(OH)-CH>-.

The crosslinkable polyurethanes can be obtained by esterifying the linear polyurethanes. In
order to avoid secondary reactions, inhibitors may be added to the reaction mixture. The
reaction temperature is preferably in the range from 70 to 150°C. In the esterification, it is
also possible to 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.



fornmul ated according to the desired applications. The

invention furthernore relates to a conposition
W@oupni4esng a) crosslinkabl e pol yuret hane acceeOEPD0O4/a51709

the invention, b) an initiator for the therm

crosslinking of the olefinic groups, or c¢) a

photoinitiator, or d) an initiator for the thernal

crosslinking of the olefinic groups and a

photoinitiator, and e) optionally a diluent. The

conposi tion according to t+8-i nventi on may

additionally contain polyneric binders. Exanples of

such binders are pol yacryl ates and Ri poxy polyners

(Showa Hi ghpolymer Co. Ltd.). The binders may be

Cpbadifgesh indledularamagh| the trobslinkatidpolyurethanesizcyordifg taothe invention

K spUE B e PE ORI R o can e

exmaipiked bothander tae actioo wheithedbeat ostadiatiars or heat and radiation. The

%%QBJ%EQ?&W ﬁgr%fotré !alég be Béedqﬁ G%}eﬂf—‘éreaé "I‘&'WNI'@&: puﬁpose they can be
Iracyl benzoyl per oxXi e

porated into
mrww@tmdingmmemlmvtamtms O 01 to 5% by wei ght,
based on the conposition. A photopol ynerization
initiator is added to the conposition according to the
iThe éyentian futhermare relgtes éaa comPpESition PHRESINked (cur ed)

fagr eé@ﬁﬂinﬁabl@yolwfet?ﬁm&cbmdg\(oltneghuent.Jrvm cal exgrrpl es
neriza a ezoi n_an

B2 o raeiey Yo i Bpcnal igetlnkisd HERS ol GEASS. o

h@nzoamhmbmhmbr&ﬁher benzoi n ethyl ether, benzoin

ns propyl .ether .. benzoin n-byt th en

B O Bl Rl B P B 58 i GG BAL gt

led nz opplimellyeg dilwentret hyl benzophenone, M chl er's ket one,

met hyl benzophenone, 4, 4" -di chl orobenzophenone,

4, 4- bi sdi et hyl am nobenzophenone and the I|ike;
J@epolph@mn@&oordng lto the lrafeem\pmﬁﬁdélon@ly@ontam polymeric binders.

@x%bl@@ SYsuth th@@bélafi‘éﬁ 848nd Rlpox])_/ polymers (Showa Highpolymer Co.
2-di et hoxy- 2- phenyl acet’'ophenone,

M%TB? bader m@ﬁ&ﬁ@amf HWTW{E‘}@%‘F?@QW’G??F%'MO to 50, % by

loRAGPE Daselt drEhB Bbihfoditigat hy! t hi o) phenyl ] - 2-
nmor phol i no- 1- propanone, N, N-di net hyl am noacet ophenone

and the |ike; thioxanthanone and xanthones, such as
Fodthdittmazinhldrodsiinkirg) t frea eadica) ﬁﬂldioetfbndxaimblewarimm compounds,

BB T R ol KR P O W
mmcpwe@zwane:rr I‘ERQM (1514 beg 011d 5%Hiyoveightt basedion thesemposition.

2- met hyl ant hr aqui none, 2-ethyl ant hraqui none, 2-tert-

but ylI ant hr aqui none, 1-chl or oant hr aqui none,
A pheidpalymerizaiign indiator iadsletl ttae mma@ﬁmqnmeordlag tp tha évention if the

|cbtlﬁ oﬁltiiﬁtl@bésshﬁkW’([ &%d??&%?ﬂhﬁ@ Ocﬂﬁexgbsﬁ?é v gk, a1*yp|cal examples of

benz ketal and the , benzoic esteérs,
gngtﬁp(ggnqﬂzgs;qm |nulaqoppeqrﬂyp%9|ﬁ @Mg@gp@yl ethers, such as benzoin, benzil,

Behinmbiny c¥br sen26ih ¥thybstAgrOBén2oin n-propy! ether, benzoin n-butyl ether,
benzoin isopropy! ether and the like; benzophenones, such as benzophenone, p-
methylbenzophenone, Michler's ketone, methylbenzophenone, 4,4'-dichlorobenzophenone,

4 4-bisdiethylaminobenzophenone and the like; acetophenones, such as acetophenone, 2,2-
dimethoxy-2-phenylacetophenone, 2,2-diethoxy-2-phenylacetophenone, 1,1-
dichloroacetophenone, 1-hydroxycyclohexyl phenyl ketone, 2-methyl[4-(methylthio)phenyl]-2-
morpholino-1-propanone, N,N-dimethylaminoacetophenone and the like; thioxanthanone and
xanthones, such as 2,4-dimethylthioxanthone, 2,4-diethylthioxanthone, 2-chlorothioxanthone,
2,4diisopropyithioxanthone and the like; anthraquinones, such as anthraquinone,



et hyl p-di net hyl am nobenzoate and the |ike; and phenyl
di sul phides, 2-nitrofluorene, butyloin, anisoin ethyl

we@bdveni468zobi si sobutyronitriles, tetramethyit hPar/EP2004/051709

di sul phide and the |I|ike. These conpounds nay be
contained individually or in conmbination in the
conposition according to the invention. The

phot opol yneri zation initiator is preferably present in
an anount of 0.1 to 15 and particularly preferably 1
to 10 percent by weight, ba%ed on the conposition
according to the invention. Miyreover, a

to nmeriz ccel erator rrblnatlo
e AR W A M e
ctmmmmraqmmpt;omdioa?lhtaqumhm aneﬁﬁl ntmanuurﬁge, Dhaminoanthraquinone
nerization _acce tors accel.er the.. .
ST 1S hup R AT SeTirReSire diifFu el ety Egmetny vetal ppe the ke
atrmm}s esterspsiich as ethyl tbdlhpltrwlannnnbehzdam, Rediolethylamino)ethyt benzoate,

Ui : ath
S PE A RSO3 and 4 i chiy GRGR AT IR SHene,
vthll){bmn |&§I80lh@thyéﬂthﬁpazpblsa§0b%mnt§mie$ yawamethylthieram disulphide and the
& Ofies d%d%‘{ﬁa? bg %ﬁt&mé@in&ﬁﬂball Hifh co bmatl%n in the composition
ot opol yner 1 zabl e” vi nyl nononers are pretera
?@P@é!‘ﬁ@?#"ﬁdﬂ‘{\eﬂm group consisting of hydroxyal kyl
acryl ates, such as 2-hydroxyet hyl acryl ate
2- hydr ox butp/l acrﬁl ate and the |i ?r
dingPhgtopehemerzat igfogis F’:E%f&'i‘i‘bh{smeﬁea?'" @95%9?‘%‘0 8i'ig 12 Ard
Pastiealarly pfetdnab{wi & foa@érbeﬂt by'@eighi, bastd, oniled stdtigogitiomaccording to the
gmy ﬁ propyl ene glycol and the like, ethylene glycol
K- ?ﬂ‘at e, diethylene glycol diacrylate and the Iike;
acryl am des, such as N, N-di net hyl acryl am de, N-

I}%r?t#ef a oYch@Mn t.HﬁEEoAl&QtSP.h%@&BME@dH VGtﬁl 'the photopolymerization

rra r I acr
bml@@t@rroyh @madd?ﬂ bﬁwmmﬁlen aprtosdieg fedbe ipventipeldeetppptopolymerization

nRE&aatord é’éc@lerdﬂa ﬂh%lymeﬁﬂbﬁ’f&lﬂlm)‘i’%l@él té%r]ﬁ% Yleadhisl§ amines,

and the |1 ke, am noal acrylate, Such
ﬁ”ﬁ%@%\}'ﬁ@ﬁ'ﬁ%@t H'ﬂhaﬂ%'??ﬂ"&t %‘dtﬁffﬁﬁ‘yﬂ%"‘l’qﬂk‘?@o' ﬁ!@ltg}‘i’/'&ee nt

acryl ates of polyols, such as hexanedi ol ,

i met hyl ol pr opane, ntae thritol, , _
PRBCATBLH VARG to P BRI Bav A 3 et which s, g example, a
tphetopblymerizadlediirgt myhamer andlotian edelnic sslvérter eof or
propyl ene oxi de adducts; phenoxyacryl ates, bisphenol
A diacrylate, and acryl ates of ethyl ene oxi de adducts
dihe pbotopglyreenizableivihy! mdohnodrs areqfreibtwiyesetmed dros the group consisting of

SIS oS R late N srvate s v e

éndner or diaqngaty@ pa;lvcoISS Waxsuioae)eenmlm ethy@ne glvecl, methexyiet@ethylene
Yl ﬁélgel hylérie g%@%ge 56ddi %@&Qﬁk@%e g%@ol@ﬂi@rylate

et hacr bovémenti oned

shieliane gb@pl\;&aﬁngata.aed Hiedkeragpiamides. éé‘f’bﬁf "r‘ Nrﬂ'ﬁ‘?thl@mfy'am'de N-
Gﬁé!h&ﬂbl&&ﬂérh Ribl rﬁ&hﬂénéﬁ'b%chﬁnﬁd‘@ %lettﬁﬁéh@tnaﬁ%effﬁbﬂ%éhmdﬂ hyl

ket one, cl ohexanone or X\ i sobut X ketone and
tq|§@cry|améd PEgPgRYEthane, blsmethacryla idoethyl met acrylate, N,-[(B-

hydroxyethoxy)ethylJacrylamide and the like, aminoalkyl acrylate, such as N,N-

dimethylaminoethyl acrylate and the like; polyvalent acrylates of polyols, such as hexanediol,
trimethylolpropane, pentaerythritol, dipentaerythritol, trihydroxyethyl 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;



hydr ocar bons, such as tol uene, xylene,

tetranet hyl benzene and the |ike; glycol ethers, such
w@soosmifeyt cel | osol ve, butyl cell osol ve, net hyl cea bEPD®N4/051709

but yl carbi tol, methoxypropanol, diethylether acetate,

nmet hoxypr opyl acetate, propylene glycol nononethyl

et her, dipropylene glycol nonoethyl ether,

triethylene glycol nonoethyl ether and the I|ike;

esters, such as ethyl acetate, butyl acetate,

acet ates of the abovenentid®ed gl ycol ethers and the

I'ike; alcohols such as ethanol, propanol, ethylene

col , ene the |like; aliphatic
%Fﬁ férﬂﬁ:ﬁ‘P%é(é W&ﬁgaaﬁé@énes and Itohe like;

and petrol eum based sol vents, such as petrol eum

oI eum napht ha at ed petr. l eu
TR Rnt Sl BnE AP BRI seet el TR orp ShRlog BElng ketopes, such
ssimetindl sthgidetonef eyclohexdiinonagr mhétbylisobutykketoneaind tivedike; aromatic
9181%8&5“ |’ g%chaa%qglugﬂengﬂéﬁe i&%n{eﬁh&ﬁ:@k#eg@ gn?’ﬂ{eqmeqqiﬁg?ethers such
mslmmmwceﬂmlvsebumgeilomlwme@rylmltal hutxlparb@oluﬂetaoxypropanol
d T.

%égﬁﬁéﬁbééﬁf%tﬁ }rrrlulgi:ﬁ%wcgﬁ p gbeetéigrﬂ?&%% i %{}looﬁﬁ&ﬁﬁ%ih?getﬁ& dipropylene

hveplanensethyheibery @Wyiemglgml mogpethyl igthes P!‘%@ﬁﬂ'ke lg5teEsy Sysh as ethyl
tHa6tafe? Sdctaﬂafm acemes Bﬂhé ﬁ%@ﬁ%ﬁtl&iéd‘@%&r&he@é Hfdthe A& hlcohols,
to 100 r cent b By addi n%
(SHER 8peh rH’%?BP tOY'ﬁ glm(ﬂmylegg B(%lﬂ“ﬂéﬂﬁ""f’c?"?'f‘?é‘c
Q@H@@érbbms@ EumCasQTcd!nﬁgdechﬁesIm th@M@ﬂédeﬂibtronmtn sH3ky sol¥ents, such as

h d f
BFoR S0 pBiP U SR hyPlontied P Taph(hg e dowvents
tand Itmillkaeﬁtese prgapiersbiverits serga fax sedubing thibewsslosityadf ktHe doynposition
%ggoorélﬂg %htﬂﬁ ?r?entF)W Mﬁgﬁ 'Egésetgna%{ &?%ﬁ@ﬁ'l@?\gﬁ%ﬁ&fgé Ip(reopg%ties.
reacting with the car boxyl groups may be added. Such

Whg%ﬁuén%é @é&ﬁ%ﬁo%e%? 8s & e of meﬁ)ﬁofmuéﬁ?@ ?Ké g&nposntlon

OUI’]S avl | east two epoxi roups I n

me'ug o the @verpﬂoef@aw@eta'rs&m %BeA %ﬁ%&’?qd%!g eERblYy W by weight, of
Kﬁwment%agéu Q¥ therddniosition. THe PefceRtabeds) Wél r&,alvtayg sum to 100
exanpl e bi.sphenol - A, bi sphenol - S and bi sphenol -
nB YRRt her, and gl ycidyl ethers of phenol or
cresol novol aks and cycloaliphatic epoxides are

BB B R €T Sor BB 3R ocsrin
tathelinveptiare rotembjeisl thewiigchsityiredused bum%eb@nprtmmaﬂhy rade of

SR 8BS TEbRe p E R

mwmmmdmyhae@oom 051709 -16 Exan'pl es of epoxy

conmpounds and prepol ynmers are bi sphenol S type epoxy

resins, such as EBPS-200 (product of N p %n Kayaku)

EPXheJG‘O(EpP@Q’é!@K'"GﬁQﬂﬂR(QBQX' o, latantamine, cygna M-"Ch are capable of

@Mcﬂﬁg?‘ﬁfth Pk chidboR} Bﬂﬁﬁs Haly bgéﬁﬂéd: &uen cro%llﬁklﬁgib@hks are known.
ha

ate resin, suc | emmrer
Organlc polyepoxide compounds havmg at least two epoxnde 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 cresol novolaks and cycloaliphatic epoxides are preferred. Diglycidyi 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.



(product of Ni ppon Yushi); heterocyclic epoxy resins,
such as TEPIC (product of Nissan Kagaku AG, Araldite
w@I®10146p7 oduct of Ciba Geigy Inc.); bixylenol ¢ ypR2004/051709
epoxy resins, such as YX-4000 (product of Yuka Shell

AG); bi phenol type epoxy resins, such as YL-6056
(product of Yuka Shell); and

tetragl yci dyl xyl enoyl et hane resins, such as ZK-1063
(product of Tohto Kasei AG; novol ak type epoxy
resins, such as EPPN-201, EBCN-103, EOCN- 1020,
EOCN- 1025 and BREN (products of N ppon Kayaku AG)

GBS < PO R3S 27 PRERVTSUAT JELIRICI S O Seprfesins, such as
CH@LZG)(MCprC)dggt Nd_fWI?Ltﬁ(ku [EHXC;mQ*Muc’MD@N-W?&) Epiclon EXA-1514
KR paitoii e orfieal) i pRESE R Blct g Rpimer DT
((prodidctaif Nllpnrbn Pashi); peterocyaiik ep@lyaesios isechis) TERIC mFr)hmwa Nissan
L N e
B YOX-400INpeBloctgh P(meﬁlne"d’fG) Daheﬂopwgﬁenqu reginsnsuchlas YL-6056

é@)gdzgtl_?% gﬁkaesﬁérw%ns Eé??éply%ggiﬁf@woyégﬁhe ARInSTEGeA %s QR +1063 (product of

t Jghto K3rek4G ,é'§Y9H%k ty%mxasewwwb@sﬁfg&%t gggXl 1oaoﬁpgw -1020,

P@@%}N_ﬂ?? an®BREN r?é%d't@of(m G'NKH Bﬂ#ﬁ:i) EFW}?UE@N-ZQQ%hd ECN-299
as uc 0
erodlas ke Conminl BaERZ3 304 bR T Giahsiny Inc),

MYDICK-220L, DON-22084H, 'YDCN PO) Y&IEI\E'LMC VDHNEFR-aGQ h 4 DPN-602 (products of

I(Efgla?odf}g%stf %é ?%[?E%n%g Nlﬁgﬁ %] ljl\ﬁ?%qs grld h?l?‘;% (product‘s of Dainippon Ink

oEtmjmtabspAm hitpber®! alﬁmemowdalegpmy resins, sich asRFX-8004, EPX-8002,

[EeeXB0bd MGl a1 @%ﬁ&é&@éﬂ%ﬂke Réiaig]UE foefisso product of

(Paivjpean Ink Chemigals Agémhglateoigpgemy resinggsuch as EPX-49-60, EPX-49-30
gpﬁﬁgétg bﬁ&§éﬁpﬁéﬁmq¢o§¥®dgliﬁ@¥ﬁ!’pé 856& resinsy §urbhaa% \‘B@-ﬁm (products of

roduc Dai cel em cal S ¥
rEabia\&asehAG); yp@ytre$'vs ¢antpining 2RING GEURS RUEK) PP {HaRpasha 5T-110

Rpfddbaé oEKHPKaSei AG) Mneeaaraeuamwmr(proamuwbﬁ\Q;kbyshalhne) rubber-

oS sporgiens. aﬁ@%ggkp@m TbAH et of Banpes i FRemtais), EPx.

W(EP)@Dmll(prbémds oFA3BAi Dentta); ?&yd&m(ad)ené&pﬁ@rﬁ)hc epoxy resins, such
cal.

LS00 ol Yl e A B A e, s

@s06-$35N(pradget of Asahi Dankeeifogyn A@); mtdre-gprolank:rpgnqmﬂeﬁ-epoxy resin,

B A5, 57 B DA MDA 5 o g pry ot

iwithdmethyacrgior@cidi n 1ittle or no carboxyl groups. For

curing, it is also possible to use the polyurethanes
according to the invention which contain carbox

drustherexampies ofthe prepotymepotusatie by thglactonaf hgat ase Egtkote 180870
RVL%CQMHCES&%RG? RRHRP ﬂﬁ@oﬁﬁyuc@ﬁ@ Nfe% 1.680) Eérc%ﬁ%q-sgo and

by wei_gh ased on the conpositio 2005/ 014682
F%ﬂqlqs%bazg @ainjapgn Jnk,Chemical AG), ECN- 4513, ECN-1280 (Giba Geigy AG).

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
polycarboxylic acids or polycarboxylic anhydrides may be, for example, 0.1-20% by weight,
based on the composition.



The conposition according to the invention may al so

contain an epoxide curing agent. This serves for
w@emssl468ki ng t he epoxy groups during heati ng, PEDEP1vE4/051709

the protective filmproduced using the conposition

according to the invention has good heat resistance,

noi sture resistance and- el ectrical properties.

Exanpl es of said curing agents are s-triazine

conmpounds, such as nel am ne, ethyldiam no-s-triazines,

2, 4-di ami no-s-triazine, 2, 17di am no-

6-tolyl-s-triazine, 2,4- dlan1no 6- xyl yl -s-triazi ne,

and derivatives thereof. QGuanidine conpounds, such as

guani di ne, acetoguani di ne, benzoguani di ne,

Hrﬁ-&mbﬁﬂd@cﬁelﬂir@ﬁb the-invention may also contain an epoxide curing agent. This

T G T e T
ausmgum emnposponx acterding forilye iaventivs has gaddeheatresiptaness moisture
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accel erate hesi on. Moreover, polyanines, such
FHORRPHASIS W@?Igmlﬂaﬁ,@oemmgq @ﬁwgaﬁm@e, 3,9-bis[2-(3, 5-d|am|no-

e:] ammﬂpr@nﬂwhwm BRONErackASPirB[5, S\t M8 the like, s-triazine
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cHdaedion méén mmenﬁMe filratana stibsyraten Speseaernitip ccorosion and colour
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e
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tdr"fy§’("?j’f"ﬂ\9?ﬂifﬁ%t reRsiRtatyes, Palybasie hm@qsanﬁé%waww acid salts
ttRérecMERb/oY bEose AdaiidiethefBof; HidHp BMAIRS) sudh ds tridtstihyldeine,

ol N e diamas o M EushyRRRE N R avamatygine.
| pykdine, pommipymlmalr\l-meﬁlylmrmlimt hexamethoxymethylmelamine, 2,4,6-
Sty RriaRtbh e Ko R BRI i enidng, m-

qnEraphaoel pnd thedike Lorgarid phosphioesh seah as tributylphosphine,

klﬁg%}ﬁ#l Pﬁdsﬁhﬁ%@%ﬁ%}o&my@ﬂ};gﬁn&%m the like; potassium salts such as tri-n-

Bwtvi(915td1hmxmh%ﬁbrbmmsmﬁnw'bbrpweah@(aﬂwtﬂb%éphoén@nlum chloride
%@tﬂ%l%' dmaty %Wﬁ%’ni&r@&él@ ”su%ﬁtaé b¥§iyﬁmm§tH§l5}nﬁ‘ﬁmum chlonde,

enllo oniumtetrafluoro bor at e, tr|

nn'ﬁnwéwamv@mw ﬁ'ii%ﬂeebewlf'w'mwﬁ%mwtbm%%% tﬁa Hse; and
Eé@ﬂmdﬂ% @h@ﬁ@ét@h%atawsfsgmrae d%énﬁuna&miﬁtet@ﬂuda;mate

the |i are als
A%%M& e sa P aimonr 2, S ey ihgpyiun £ggptuorophosphate,
digatire 261 (paomntﬁ Cibd Geigy) Mahem@xard?alsbhwmtmT ane labalgafeﬂtloned
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epoxude 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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and the like. Suitable thickeners are, for example, orben, penton, montmorillonite and the

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

The crosslinkable polyurethanes 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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tprlnteg cwcunt board is, for example, first coated with the composition according to the
invention and then dried for evaporation of a diluent with formation of a film (60° to 95°C for
15 to 60 minutes). The film is then preferably exposed 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 to remove the
unexposed parts of the film. Finally, the film can be postcured by heating, a solder resist
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e Il nvention are
physical, mechanical and electrical properties, for example hardness, thermal shock

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

Optionally photostructured coatings of the composition according to the invention are
distinguished by their adhesive strength, elongation at break, hardness and resistance to
treatment baths. Furthermore, high photoreactivity and hence short exposure times during
exposure to, preferably, UV light, coupled with high resolution, are achieved.
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The exanpl es which follow explain the
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MPA=PiMRentidk, Cr - Hex CEM TMPTA Ebecryl 160 Irgacure

907 O asol bl ue antacure I TX Silbond FW 600AST
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c) imagewise exposure of the dried layer under a negative photomask or by means of

laser inscription,

d) treatment of the exposed layer with a developer for removing the unexposed parts,

and

e) optionally thermal curing of the developed layer.

The examples which follow explain the invention in more detail.

Abbreviations:
ACA 250
MPA=PMA
MP
Cr-Hex-CEM
TMPTA
Ebecryl 160

Irgacure 907

Orasol blue GN
Quantacure ITX
Silbond FW 600AST
Dyhard UR 200
Tego 900

Syloid 161

DER 331

Liono!l Green 2Y-301

Polyacrylate resin, Daicel Chemical Industries, LTD
Methoxypropylacetate

Methoxypropanol

Chromium(|ll) 2-ethylhexanoate

Trimethylolpropane triacrylate (Cray Valley)
Poly[oxy-1,2-ethanediyl-alpha, hydro-omega-[(1-oxo-2-propenyl)oxyl]]
ether and 2-ethyl-2-(hydroxymethyl)-1,3-propanediol (3:1), (UCB)
2-Methyl-1-(4-methylthio)phenyl-2-morpholino-1-propanone (Ciba)
Phthalocyanine dye, Ciba

2 ,4-Isopropylthioxanthone, Rahn

SiO,, Quartzwerk Frechen

Substituted aromatic urea (Rahn)

Polysiloxane (Tego)

Amorphous silica, SiO, (Grace)

Bisphenol-A epoxy resin (Dow)

Phthalocyanine dye (Toyo)
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Preparati on exanples for pol yurethanes contai ni ng

SRR Phpa STy lolpror e et L i nrtnane

38.79 pagie by weight ofginegibylaiprogionie epig (BMBAD 4i8drmiagts Ay waight of

[ t hyl I I
SENE Pl 0 Loyt T o oo
t?i%’(mgﬂifvmww&f'w|°ﬁ-£ﬂ -8%@1%@@. and@60.38 9 defolyentpethoxypropyl
%%a@i{vmgfaretihl&mtaéd/mwa Féﬁ%:tbﬂ%u@ﬁéﬂded ag eﬂgﬁﬁga 1(PkiBht by weight,

re jntroduc A reactor a spende :
Bosed S woiahordhn o, o T8 eyt ApuBlR SBrbnein DY, thegracea.
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R0 R ekl iy 230 Sy v oo
dher adgidiop of PO, herreactign selutiqnrs aligayedyio react at 80°C until the concentration of

the diisocyanate has decreased to less than 0.02 mol/kg. The concentration of the
diisocyanate in a sample taken is determined indirectly after addition of an excess of
butylamine by titration with HCI. Once the concentration of the diisocyanate has decreased to
0.02 mol/kg, 84.85 g of dipropylene glycol methyl ether are added and the reaction is allowed
to continue for a further hour at 80°C. The polymer solution thus obtained is characterized by
acid titration (1.29 mol/kg), GPC (Mw: 10 000 g/mol; D: 2.6) and solids analysis (44.98%).

B Polyurethanes having unsaturated side chains and free carboxy! groups

Example B1: Reaction product with glycidyl methacrylate

22.29 parts by weight of dimethylolpropionic acid (DMPA), 8.07 parts by weight of 1,4-
butanediol, 8.07 parts by weight of polyethylene glycol 300 (POE300) and 273.13 g of the
solvent methoxypropyl acetate (MPA) are introduced into a reactor and suspended with
stirring. 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 isophorone 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 IPDI, the reaction solution is
allowed to continue reacting at 80°C until the concentration of the diisocyanate has
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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 90°C. The
polymer solution thus obtained 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 solids analysis (49%).



titration (0.51 nol/kg), epoxide titration (0.02
nmol / kg), GPC (Mv. 15 700 g/nol; D: 3.18) and solids
wapabpsics2 (48% . Exanpl e B2: Reaction product BPET/EP2004/051709
gl yci dyl methacrylate 35.51 parts by wei ght of
di met hyl oi propionic acid (DWA), 3.95 parts by wei ght
of polyethylene glycol 300 (PCE300) and 212.81 g of
t he sol vent net hoxypropyl acetate (MPA) are
introduced into a reactor and suspended with stirring.
1 percent by weight, based2bn the weight of the
diols, of the catalyst di butylti n dilaurate (DBTL) is
then added. The rea% Iaced under an inert
5@%&&&98%%% ‘?CES ‘Frl ushing with nitrogen.
Pbigmet sdiutiog |: i Nni t| ally i ntroduced into the reactor is
te 0 80C, 0 arts {ght of iso o]
A B o8ty hrupianor B aronBG ot RANTRL 22085 oy SBBPTEF06etryien

glycdt 30@ (RQE300) a1 1&2&9 afithe/solvent mdthorypropyl adetate (MPA)ane

RSB 409 ot bl AR B PERBIE S, ol o
woight of thre digs,adf theveatblysbdibatyitin dilaurate 42BTL) és then adrieduFhe reactor is
PGy 906 Bl s bl SEUNRL i B RS T

initielyoiatreduged intorthg reagiap ischeatadde 80'C, aad 63.fipatsiby weight of isophorone

Hﬁk@b*a%ﬁle' (}PIﬁf r8'adbétedrap\bibs | b\%l‘ ﬁger@@oﬁ)(%to%e initially introduced
ut yl am ne titration wth
ew%emthsf%{w ynder sliohdly pxcsss airaoen prassure Atetibie gnd g the addition of

(PO AhEvdactigh sofiftior & aloﬂéd b dontue readting by 8T umtitthy Eoncentration of

Bortramera s doient P eisipeng 02 meiia The Sifcpafetop pine
tiitsopyEnatelin @ samplertakeads daterminegGQtliceatly after thei asidition ofahuexeess of

E%S%me*h? tﬁr?ﬁ)ogltw ﬁ] @u r'l'&'élg)glym’%t éo?utloh %s%@%&ﬂ%gt@rac@er&e@ by acid

cresol
mtgmﬁ .26 Mol kgHeGREENMy: 11179QQ gbaoll; B: ) ansh sylids aﬂalygiSﬁB efp).
net hacryl ate are added dropw se over a period of 40
m nut es. After the end of the addition, the reaction
lal | owed to continue reacting for a further

396 'ﬁﬁﬂé By ﬁélg&QﬁH 4Tﬂh@aneﬂié| A4 ﬂf'tl@sdl@dﬁm@l‘hb@pf&%ﬁl acetate

har act titrati
oA mipf4ceA i A Feasias and VieR Ly SVahe: Qi perodt Bheiont based on
t]'/elﬁ'dlght B¥ thd dibi) ofethél catallystdtibugyitind dilairate((HBTY.) is Nen added. The reactor is

BRGRLISE! B st o s nagl e f iegen, Tng mixure

ingially ipodusedintotbe geectonis hikateeiith B0, and §6.4 pads bicweight of isophorone

KRG e 5P e R i 86 by s AR S IMREE (Bl HER) rocucee

pixdura irethe mqyor sinder slightly ew@e ditriogerppressuee After thaﬁdd of the addition of
m RS FB%@HW §o?ht|§ﬁ EE Jdl Sto]copﬁﬁ gr@%%lfl a{"@ﬁg,hg ?&Qeﬁt&tlon of
tmdam@reatq besrdecrgased Wé?ﬁsatb%fb@()? melkg: emcenfsatmﬂ obibed

HisEEyandf@ ih E%EEpI%ttSRéﬁ ﬁ&‘@ét&n%édﬂﬁ@@éﬂv afeR i ditibs 8 A ékcess of

Wth nitr oi% The xtu
butylamine by titration with HCI. The ponmer solution thus obtained is characterized by

means of GPC (Mw: 3 300 g/mo!; D: 1.9) and solids analysis (563.1%).

Block copolymer:
198.4 g of polymer solution | are reacted in a reactor with 107 g of polymer solution Il and 1

percent by weight, based on the weight of the diols, of the catalyst dibutyitin 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



initially introduced into the reactor is heated to

80C, and 63.9 parts by weight of isophorone
walzoosocyssnat e (1 PDI) are added dropwi se over aP@EEPD®U4/051709

of 2 hours to the initially introduced mxture in the

reactor under slightly excess nitrogen pressure. After

the end of the addition of |IPDI, the reaction

solution is allowed to continue reacting at 80C until

the concentration of the diisocyanate has decreased

to less than 0.02 nol/kg. “BRe concentration of the

d| i socyanate in a sanple taken is determ ned

g, rectl tt%f)ttﬂﬁrvp"tll nﬁ L&f"l onr,_(%[ltraqqgﬂg,}(gg yﬂé& groups has decreased

1tdnless tﬂan &binafdhe statingvaled, &1i52exbf WM@B@dded ancthe aaction is continued

I
A 0 Syl B o o
itration (Bﬁ&ml@)t GBe (MWA%mQa ewl; B: 66 and salidganalysist (47-A%)-
sol vent net hoxypropyl acetate (MPA) are introduced

|nto_a reactor and m xed by stirring. One percent by
ion withabgeidybmethaarylalgi ght of the diols, of the

%En%laﬁét th@'t&Hﬁéfbthfe"ls ﬂicfe%ﬁé@io@&@%ﬂ_&hr isﬁnﬁdaaeecﬁﬁbliﬁﬁthe reaction

The reactor | unaer t nospher
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ction

$61000ig6moli B: &6)landisalids@nalysis (39.85) eact i ng at 80C until
the concentration of the diisocyanate has decreased
to less than 0.02 nol/kg. The concentration of the
@a@a@.}%aé’f@araﬂorao%mmetbmwm @yda%w'@temm%utad'ene
'g&??lr&ﬂ& by wgfghttedftdtrﬁk?hﬁdﬁbblbﬁlﬁ abid (Bﬂﬁﬂ% ( @EBTpafth by welg?t of

u am ne [ i on e 10
b deied poaacionairasot BiobDans 15 7hicorie ifvendsh e dyool

m@/awhte (DEA)larG)ntmﬁdcemhﬂod&ead‘tai ardlisasfended B9 sthigoO.H percent by

R HEEL) o e B G a8ty Bl ag i raurate
eBTieyis then addady Mbe réaatoed ptaced hadexain diert abhospherechyaivaguation and

%Pslli nqewﬁ?ﬁn% e?it Tﬁjé BH& %Fn'it{% I‘glnlrﬁ&lfc@& ﬁ:(t)é Q?Bz% orYg l’ie'%ted to 80°C, and

r an i ner ours at
$6@6 marte by wn@émfmphqmn@dnspmnam (IR¥)-3ra added drppwgise over a period of

%aggmsetottl?é‘lﬁﬂallyﬁnt%h%d%&ﬁﬁe Inriﬁé Fe%%P Mnd%ﬁ Siighti &Ress nitrogen

tion an excess

PesssER2iter tusandoy theasddiign pf Il fbe E%?Cft'qntﬁo!a{“%ﬁ afipwed to continue

"Qctmg%ttwcmiﬂ tROEBTRBNFa8bA 6Nth8 Hiidos Rty tils leBrie@sH¥to b6 than 0.04
decr eased | ess .t han.

5% of th t
STl 5P eSPP T LcfUEOaHACRte LS PRt [HSA s SoL et feecty afer
frige adiitfor fof hueéxdeesmf iyl diife byl tkeation k«mmu S(Dﬂcetthmnbd!mmtlon of the

.‘?Bt ai ned har ac%@r%mgl%bm % éirto' ene 59&".9‘3‘5‘““' ether are

wdécysm&hé de‘,{ac@&r@ 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 90°C. The polymer solution thus obtained is



Reaction with glycidyl nmethacrylate: Thereafter, the

tenperature is increased to 95C and air is introduced
whedoswn4ebe reaction surface. After the additipar/BP2004/051709

0.2% by weight of di-tert-butyl-p-cresol and 0.2

percent by weight of Cr-Hex-CEM 5.6 parts by wei ght

of glycidyl nethacrylate are added dropw se over a

period of 40 mnutes. After the end of the addition,

the reaction solution is allowed to continue reacting

for a further 10 hours at “89T. The pol ymer sol ution

thus obtained is characterized by acid titration

ERA ey bl S SRR % kg SSoRicp Ml TB b fblig) BEC (w

55 35%84mol; B(dﬂqﬁb andsplidPanaiysisd43.-84%hf a pol yur et hane
wi t h hydr oxyl at ed pol ybut adi ene 34. 67 parts by wei ght
of dlnethylolproplonlc acid (DWA), 8.67 parts hy
Xa oxyl at ed pol ybut adi ene (Krasol 5000)
and 193 76 g of the solvent diethylene glycol diether
acetate (DEA) are introduced into a reactor and
er, ing. 0.4 percent by weight, based

¢ﬁo§e:&n§lﬂﬁ@? (t)fqﬁ il (gﬁ]p@ﬁerﬁé‘lﬁhldh ate r@émlup@dt IR tHe table below are mixed
S u in dilayr s t he
Soeaacy Tednsiola iroerlanh o Biostits 8y he process i

eapama&hre@tumasiso fhbatthb parjclaisizh ofifhe lasgest, solftheonsiituents of the prepared

i laigr % bRl ROHASH 3 Y, Rebif BathBAEhPhnd g BUGH cdrponent are

dibiesiomyedately {afd@Bithe @phca&dmmheiﬁf@mfe@ over a period
of 2 hours to the initially introduced m xture in the
reactor under 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 decreased to
| ess than 0.04 nol/kg. The concentration of the

di i socyanate in a sanple taken is determ ned
indirectly after the addition of an excess of
butylam ne by titration with HCI. Once the
concentration of the diisocyanate has decreased to

0. 02 nol / kg, 103.87 g of dipropyl ene glycol nethyl
ether are added and the reaction is allowed to
continue for a further hour at 80C. Thereafter, the
tenperature is increased to 95C and air is passed in
bel ow 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

wei ght of glycidyl nethacrylate are added dropw se
over a period of 40 mnutes. After the end of the
addition, the reaction solution is allowed to

continue reacting for a further 10 hours at 90C. The
pol ymer solution thus obtained is WO 2005/ 014682 - 26
PCT/ EP2004/ 051709 characterized by acid titration
(0.41 nol/kg), epoxide titration (0.05 nol/kg), GPC

( M.



55 350 g/nol; D: 11.5) and solids analysis (43.84%.
C) Use exanples Exanple d: Sol der masks Those
w@onshi4eeent s of the two conmponents which are PENEPDNEW1709

in the table below are mxed and are mlled by neans
of a three-roll mll to give a honbgeneous materi al .
The process is repeated three tinmes so that the
particle size of the largest, solid constituents of
the prepared fornulation is not greater than 3 pm
Resi n conponent and curingZagent conponent are m xed
i mredi ately before the application in the stated

tli_% V\q 00%014682 27 Tabl e: Fornul ations for
i&—@ ormuafions Tof; solda sk P2004/ 051709 Fornul ati on

For mul ati on Fornmul ati on Fornmul ati on For nul ati on Cla

f"lln f"'lnTC f"ln Innrts b\: \vnvl-.\/nf\vi-t\ hys \AL f\vts Iyt

w.)(parts$ g{:‘ﬁ{m "'?{' P"ilu aé'erbn? yation

Resi n B15(

B450. 00 RéY ' 5 8’6% %8&‘5‘% %5%3 Tﬁgpﬁgﬁsm
1'ilesk#‘1uw e 90 35335335335

Resin B1 50.00

Resin B2 50.00

Resin B3 50.00

Resin B4 50.00

Resin ACA250 50.00

MPA 340 340 340 3.40 340

Irgacure 907 | 3.35 3.35 335 3.35 3.35

Quantacure 1.20 1.20 1.20 1.20 1.20

ITX

Silbond FW 21.80 21.80 21.80 21.80 21.80

600AST

Benzotriazole | 0.03 0.03 003 0.03 0.03

Dicyandiamide | 0.03 0.03 0.03 0.03 0.03

Dyhard UR 025 0.25 0.25 0.25 0.25

200

Tego 900 0.09 0.09 0.09 0.09 0.09

Syloid 161 385 3.85 3.85 3.85 3.85

Resin comp- | 83.97 83.97 83.97 83.97 83.97

onent (total)

Curing agent

Ebecryl 180 710 7.10 7.10 7.10 7.10

PMA 3.20 320 3.20 3.20 3.20

Hydroquinone | 0.002 0.002 0.002 0.002 0.002

DER 331 537 5.37 5.37 5.37 5.37

Lionol Green | 0.36 0.36 0.36 0.36 0.36

2Y-301

Resin comp- | 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 convection oven at 80°C for 50 minutes. The coated
surface is exposed to UV light (365 nm, 400 mJ/cm?) through a photomask. Unexposed parts
of the coating are removed from the plate using 1% strength agqueous Na,COj; solution at a
spray pressure of 2 kg/cm? for 60 seconds. The coating is then heat-cured (150°C, 60

minutes).



Quant acure 1.201.201.201.201.20 ITX Sil bond FW
21.8021.8021. 8021. 8021. 80 600AST
w®eozoi4e8az0l €0. 030. 030. 030. 030. 03 PCT/EP2004/051709
Di cyandi am de0. 030. 030. 030. 030. 03 Dyhard UR
0. 250. 250. 250. 250. 25 200 Tego 9000. 090. 090. 090. 090. 09
Syl oid 1613. 853. 853. 853. 853. 85 Resin conp-
83.9783.9783. 9783. 9783. 97 onent (total) Curing agent
Ebecry11807. 107. 107. 107. 107, 10 PMA3. 203. 203. 203. 203. 20
Hydr oqui none0. 0020. 0020. 0029$: 0020. 002 DER
3315. 375. 375. 375. 375. 37 Lionol Geen
0. 360. 360. 360. 360. 36 2Y-301 Resin conp-
16. 0316. 0316. 0316. 0316. 03 onent (total) The
The folibving testsiase eqyied edt iy soldermeaskfapplicatioreen pri nti ng
application to the surface of a copper-coated plate
and dried in a convection oven at 80C for 50 m nutes.
at r deyindxposed to UV |ight (365 nm
05 RLCE BSatinh Y @idds3aRiRQIBRK e phEMBISHRBWRAD bah&dive surface
the coating are renoved fromthe plate using 1 %
aitar expasHreqligdus Na2CO3 solution at a spray pressure
of 2 kg/cnR for 60 seconds. The coating is then

B.e ﬁér&ggsrs%%er(&r\?igg 60

The formulation is applied to a copper-coated plate and predried for 5 minutes at room

temperature. Thereafter, the plate is dried for 50 minutes in a convection oven at 80°C and
cooled to room temperature. The hardness of the coat is measured by determining the pencil
hardness. The stated pencil hardness is based on the hardness of a pencil which, when itis
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, 2H, 3H, 6B relating to the softest and 3H to the hardest pencil.

C. Photoreactivity of the coat

Coated and dried plates 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 (SSG21).

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 onto the resulting 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 corners of the scored pattern

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

X severe damage to the edges of the coat at the corners of the scored pattern

XX the coat is completely removed at the corners of the scored pattern

E. Solvent resistance
Coated, dried, exposed, developed and heat-cured plates are incubated at rcom temperature




m nut es). WD 2005/ 014682 PCT/ EP2004/ 051709 -28 The
followng tests are carried out in a solder nask
wappsiocas: on. A Tack-free coat surface after BPEWEPIIO4/051709
The surface coating is rated as tack-free (tf) if the
phot omask shows no adhesive surface after exposure to
light. B. Hardness after drying The formulation is
applied to a copper-coated plate and predried for 5
m nutes at room tenperature. Thereafter, the plate is
dried for 50 ninutes in a-#bnvection oven at 80C and
cooled to roomtenperature. The hardness of the coat

R PGS BAMIR SRR ool 588 of B

qnemsdf measwhmenitof the gencikhardnesed al ong t he surface at
K
0 o 2Bh e U oo G780 YR s oo e
hardn@s@afdﬂn the penC|Is used is 6B, 5B, 4B, 3B, 2B, B,
Iﬁ'devn%n cﬁ'ﬁwer ﬁén@ﬁ hé’rgnésg aftBane %Bl?a’%n and 3H to

est pencil.” C. Photoreactivity of the coat
’Coat é@naﬁefaue deviatiangf the pepel '@fﬁw&aﬂ?rdhwcwagﬂ@ (365
BN 46fhak8n 61 Histerd) 5REIGY hdREmiAdN ofthe ch&tg from the surface
devel oped. The photoreactivity of the coat Is
determ ned using a Stouffer sensitivity scale 21
ﬁjgbceach@d-fmi\lnmafrfabaeoamgt to the copper surface

&O ﬁ,ﬁeral%wyd@#ﬁ?e% ?ﬁf gorc%g%eel)é p?aiﬁ |8f;8rri?§8lxt' b%@ian(ﬂgrgaed methods

((%\pdﬂyopmmh) Detxeasnsam thet aslhediorcaf the sdidarimasly taettie oppe6 Surface are
FRHER 1 cad PR ot SRR el of ) nd bfeitel BShorofe

@Q osJivxecieasessip adiepiont hi s pur pose, the coat ed surface

g,s fidj td%&gé@é}’lhgd@s%ﬁfl ned pattern, and an adhesive

t ape cotch Brand 9898) is then pressed onto the

¥ esulngigergble desrrasasd AdI9SIPBd agai n (adhesi ve tape

Hbest Ntotalllbss sidahedion of the adhesion is rated as: 00 no

breaki ng off of the edges of the coat at the corners

of the scored pattern o slight danmage to the edges of

GhStamma&oailddrhmoess ners of the scored pattern x

?at % gng@ ggg%seéaq%\;éﬁﬂgg%gdsq%lc@gg P%P %tar@ﬁrsfnn\?-\&?%mﬁﬁ& (25%
nosimisvisoprapanoheT heoptates areftherhdried fonrGfcsepondseand irsmerSed theee: times for

L(ggétoﬁh e h L soldlbs it Zgg?gs‘ﬂ%reé#@}’ HePREH ofE coat is rated as

ates are i1 nc d at roomtenpera ure

follows:

00 no change in the coated surface

o slight change in the coated surface

X considerable change, cracks i1 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).

|. Pressure cooker test

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




WO 2005/ 014682 PCT/ EP2004/ 051709 -29 for 10 minutes in
CH2Cl 2. The state of the coat after the incubation is
wo adosdi1482 f ol | ows by neans of neasurenent of PEEEP2004/051709
penci | hardness: 00 pencil hardness of the
coat edi surface corresponds to that neasured before the
i ncubation o slight deviation of the pencil hardness
after the incubation x considerabl e deviation of the
| benci| hardness after the incubation xx formation of
blisters, smelling and del-8 nation of the coating
fromthe surface F. Resistance to chem cal N -Au
surface coat!na%A chem cal N -Au surface coating of

B9 oc eRaehange ixteecoatedsrfarey out by st andar di zed
get hogight&%dih%ooﬁtﬁt@lﬁbde Decreases in the adhesion

of the sg E ga th er surface are
ﬂeter‘fﬂ"ﬁ"gara (‘70 ?WPﬂE ﬁ%ey ve tape test (cf.
B anblister &eraﬂlafldswalnrfgcéridcdeﬁsamllmllon of tie coated swfaca

adhesion o slight decreases in adhesion x consi derable
decreases in adhesion xx total |oss of adhesion G

StSthipding vy t o sol der process Coated, dried, exposed,
FALE LB S0 LS\ S 4T e

dwe&medmurwos‘eb@mﬂ% anﬁmg@b@ﬁﬁe@a 5@%@5%95'? aqumus KOH
SQGHERINGR 96°C h\ft&ﬂ dBinddtife ﬁﬁ&r@(—ﬁé tﬁ@élbteé 3%3'Qf)nove-m‘ﬁfn$ﬂ1@t56ﬁmon and, if

the state of the coat is as
BPROSERLY. Diushed with atbé&hstﬁmsgorﬁtrekeﬁ of a}ﬂb%ﬁ&@% ae ot as stripped i
fHRoREr MESK REEDe¥n 6ONPIERE raMbRed it iém ty 1aminate and flolethe copper
&ﬂ%sed surface xx blister formation, swelling

del ami nation of the coated surface H Resol ution
Coated and dried plates are exposedlto UV Iight (365

n%ri% A n/ gtthrough a mask and are then
esol ution isideterm ned using a

Thebérding stresgth of ihe costs aiag deteRrained by mparssefanderichasingl02C according

5@2@ d39gged and dried plates are exposeNo WV |ight
nm 400 mlJ/ cnR) through a nmask, devel oped, cured

for 1 hour at 150d and then incubat ed for 72 hours in
B $bR5S UhGor HRAMEI shock conditions:

Coated and dried plates are exposed to UV light (365 nm, 400 mJ/cm?) through a mask,
developed, cured for 1 hour at 150°C and then subjected to storage under thermal shock
conditions for 100 cycles (-65°C, 15 minutes (min)/+125°C, 15 min or -55°C, 30 min/+125°C,
30 min).




at 120C and 1.5 bar. The state of the coated surface
is then rated as follows: WO 2005/014682
wEFabsareeD4/ 051709 30 00 no change in the coatBdI/EP2004/051709
surface o slight change in the coated surface x
consi derabl e change in the coated surface xx blister
formation, swelling and del am nation of the coated
surface J. Stripping Coated and dried plates are
exposed to W light (365 nm 400 mJ/cnR) through a
mask, devel oped, cured for3't hour at 150C and then
i ncubated in a 50% strength aqueous KOH solution at
0C After defined tinme inte the plates are

val s,
9—'@%&?3?'%%1’1’@1 Pﬂﬁ?cﬁ’fa%{?@{f necessary, brushed

with a brush using 20 strokes of the brush. Plates are
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05/014682 -31 Table - ResultswHthformHati-ons
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.wt Formil-ationFormulationFormulatiof Fo{“ mH-at-erFermt
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Stripping (mm) 15 45 15 15 >60
Pencil hardness after | B 2B-3B B B-28 4B
drying
Storage under | 0> 100 100 > 200 0> 100 250 > 500 0> 100
thermal shock
conditions

Example C2: Liguid 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 homogeneous solution and filtered (pore size of the filter:
2).
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Exanpl e C2: Liquid etch re¥i'st The constituents

mentioned in the table are m xed and are processed

o 60C, 30 nin) to gi
$epe EeulpBRE P Bl SRR 00y (Dore i e of the

filter: 2). WO 2005/ 014682 -32 Tabl e: Formul ati ons

Garormiary on cYEPTRMBAL Ron) TRUPRRAEAC O 1cCt
resin74.66 Ebecryl 2202, 9@2. 96 h r '.ﬁquo. 2306 23
ResiRir e 9072. 5227486 Rheonet  40.[230. 23

Scripset resin 74.66

Ebecryl 220 2.96 296

Ebecryl 350 0.23 0.23

Irgacure 907 252 252

Rheomet 4 0.23 0.23

SR454 6.76 6.76

Mitsui UV blue 236 0.05 0.05

BYK 330 0.05 0.05

2 4-Isopropyl- 1.26 1.26

thioxanthone

2,6-Di-tert-butyl-p-cresol | 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/icm?). The
layer thickness (9-11 um) of the coat is measured using an isoscope (Fischer).
Uncrosslinked parts of the coat are removed with 1% aqueous Na;COs solution at a spray
pressure of 2.0 kg/cm? for 60 seconds. Uncoated copper of the plates is removed using etch
solution (2-3 N aqueous HCI, 80 - 140 g copper/l) 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 room 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,
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6. Strippability
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 to start to become detached from the plate is measured.

7. Etching
The quality of the copper tracks after the etching is assessed both by optical 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 6f constant copper thickness

XX wavy lines with slight deviations in the copper thickness



3. Photoreactivity of the coat Coated and dried plates
are exposed to W light (365 nm 120 mJ/cnR) through a
wonek/014682  phot oreactivity of the coat is deteeTEP®A4/051709

using a Stouffer sensitivity scale 21 (SS&Q1). 4.
Resol ution Coated and dried plates are exposed to W
light (365 nm 120 mJ/cnR) through a mask. The
resolution is determ ned using a Stouffer resolution
scale (SRG. 5. Devel opnent A coated and dried plate
is introduced into a gently4agitated bath containing
devel oper solution (1% strength aqueous Na2CC3) at a
igé{g_e{eatgﬁré of 3|O and the tine required for the

oY AHPRESTH ng detached fromthe plate is
measured. 6. Strl ppab| li ty A coat ed, dr| ed and exposed

te+s—introduced—n et aush +ated—ba
Eﬁﬁt aining stripping b ?'ulU!aa E4% st |F8 Iafioq Bou
NaOH) at a tenperature| of 45C_and t h&CTRAESYequi | ed
Pencilthaednessin develegeart |B beconme deta¢h88 from the

phﬁb@nlsﬁv.{ngsgged 7 Egchl ng The quakity of the
= f&r él S after ching—s— sed—both—b
< <:?’L9Qﬂhv

Revaiopmanhratetseeldri - 0PBG! r ai ght |ing600f constant
Smpﬁdﬂnt)t (sbe)kness 0 st ree@ht | i nes wi{iggslight

W

deV|at|ons in the copper thlckness MD 2005/ 014682 34
Tabl e: Results of exanple C2 PCT/ EP2004/ 051709
Test Formul ati on C2aFormul ati on C2b ( Conpari son) Penci |
har dness i n devel oper B>5B Phot osensitivity (SSG 95
Resol ution SRG (m | l)<0.5<0.5 Devel opnent rate

(sect) 6060



Strippability (sec)6060 Etchi ng00O0 WO 2005/ 014682

PCT/ EP2004/ 051709 35 Clains: 1. A linear polyurethane
wobdogionss2 f rom a) at | east one dii socyanate har¢TgPR0/51709
30 carbon atons and b) at |east one aliphatic or

cycl oal i phatic diol having 2 to 30 carbon atons, to
whose carbon chain at | east one carboxyl group is
coval ently bonded. 2. A polyurethane according to
claim1, which additionally contains c) radicals of at
| east one aliphatic, cycl og‘ﬁ phatic or
cycloaliphatic-aliphatic diol, of at |east one

ol i goneric or polyneric oxaalkylene glycol, of a

pol yesterdi ol, pol ycarbonat edi ol , polylactonediol or
Oings: di ol based on pol ybut adi ene or pol yi soprene. 3.
A linear, crosslinkable pol yurethane obtained from a)
at | east one diisocyanate having 2 to 30 carbon atons,
b) atA Iimspolmrethahe qatnat'n’ed:fr@m cycl oal i phati c di ol

havi ng 2o leRsithe AERGENA Rlling 3 © chain at

| east ‘one ca roup 1s cova en ond , and

sone Wr aélqasmne a;bah ic @aﬁmwhagﬁ éeb@avwaxzeto 38 earbon atoms, to whose

est eri fi@holichéin %meaét%b Rhbakyl Yo EAdovEIBhtybohded.
C8al cohol or wth the glycidyl of an

ol efinically unsaturated C3-C8car boxyl ic acid, and c)

Jgpt : qmpblyufemhné mtdmyte chirh phaicICadditionay! oatainghat i ¢
1 O havi n

chai PareftaiSe! & iezsSRAIRGAtc e R el R Eapg Stphatc dol,of
bond eg . atleast dniertigomeritrar polymeRabtaalkylehy glyedl ol agolyesterdiol,
[
Fadi cal SpSEphRedRoonfibaBER dra MEbagesERHRbBged o
cycl oal ipolysoprenal i phati ¢ di oI of at |east one
ol i goneric or polyneric oxaalkylene gl ycol, of a

gol yesterdi ol , pol ycarbonat edi ol Fol yl act onedi ol or
f a Allinsar,sessinkeble pelyyietheae pbtaised frompo| yi sopr ene. 5.

A cong)osjt iéa@lfbrﬁamdy&hdw hé\)m@z o W@rionletdthe
pol yuret hane accor

DO o ey cre b 41e O b iRy 6o o Berspe plofscto whose
groups, dafbon@haif apleait@ns ichibaky brouplis covalently bonded, and some or all of

said carboxyl groups have been esterified with an olefinically unsaturated C;-
Csalcohol or with the glycidyl ester of an olefinically unsaturated C;-Cgcarboxylic
acid, and

¢) optionally at least one aliphatic or cycloaliphatic diol having 2 to 30 carbon
atoms, to whose carbon chain at least one carboxyl group is covalently bonded.

4. A linear, crosslinkable polyurethane according to daim 3, which additionally contains
d) radicals of at least one aliphatic, cycloaliphatic or cycloaliphatic-aliphatic diol, of
at least one oligomeric or polymeric oxaalkylene glycol, of a polyesterdiol,
polycarbonatediol, polylactonediol or of a diol based on polybutadiene or
polyisoprene.

5. A composition comprising
a) acrosslinkable polyurethane according to claim 3 or 4,
b) an initiator for the thermal crosslinking of the olefinic groups, or
¢) a photainitiator, or .
d) an initiator for the thermal crasslinking of the olefinic groups and a photoinitiator,
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ol efinic groups and a photoinitiator, W 2005/014682
wEohsaPgeD4/ 051709 -36 and e) optionally a di | P€nEP2064/051709
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clrcult

11.

12.

13.

A material in which at least one surface is coated with a cured, optionally
photostructured composition according to any of claims 5 to 9.

A process for the production of solder masks on a printed circuit, comprising the steps

a) coating of a circuit board with the photocrosslinkable composition according to
the invention, |

b) drying of the layer on the substrate,

c) imagewise exposure of the dried layer under a negative photomask or by means
of laser inscription,

d) treatment of the coated layer with a developer for removing the unexposed parts,
and

e) optionally heat-curing of the developed layer.

A use of the composition according to any of claims 5 to 9 as moulding 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 circuit boards.



