BVS 10 1 054 BMS MAEWEPAJ12/ 055465 - 1 - Screen printi ngCrEPR$IF/055465
with a printing ink reacting to form a pol yuret hane pol yner The
present invention relates to a nethod for; printing objects,

conprising the step of application of a printing ink by neans of
screen printigg he 'g5éﬂ.; ﬁﬁgf-, < pr it i st ep 1€ i

ink cures to Aarne . arsSo 1

use of a corresponding reaction mxture as a printing ink in screen
printing procHssgsseanthvemiareRtead banebdbfor pahtignesbjedts, @ompéivingghestep of
pol ymer | ayer produced by a nethod according to the invention.

El ect r omecharAPEHfatO8Rier PRRtENEhED e fc56en psbtings wheekyaties theacreen

conversi on of I Vo i i i

versa B ect 5HER il pIBEIEHY S A REE bR ORE B AL JL G etaes o
sensors, act uh¢ aise ofindt@fesponifi@ir@iction kit assa PFntfC tiC BNY@EdE pntirfy
based on el ectroactive polyners. It is an ongoing objective to

i nprove the pregsssasiaad tofn glegiEemerhenicelecogperarbaging ampopararilavgr produees by
el ectrical r%ﬁaaﬁa@cq:qﬁd &p&w?n%%kdomm field strength. At the sane
time, however, 8% AEChARP i P opé?%ies of the polymers shoul d nake
them suitable for use in 15 electronechanical converters. Finally,
the choi ce ofElpafsmhdthenipilosbun0érteds hiwd BO dsipbSard| 2t {br@@y i e EdtveRion of
successful application. Exanples of electronmechanical converters can
be found in ol / o8sH5 info. mephenigalt eénergappid cdes orerseel Blessomechanical
converters, their. use d their nufacture. Such converter for
conver (1 g mioRud PRl b pSREr BRI R ahE Al o SRTIOEL o

| east 20 two el ectrodes and a polynmer. The polymer is configured in
such a way thaie alasghaN@ehi donkemgs s Bised dnl El8étraaetid PolymBANYER @Nongoing
electrical field. Mreover, a second section of the polyner is

el astical |y pbiectigedpoinggove tige peapsttiss| oft elegfraastive Polymess, einnpartieday the
principl e forel&%r?cdaﬂjc sngant%gtagdttﬁ'é Qfegi(g\c?\ﬁglﬁg gsﬁr%aﬁnsl. éﬁhﬁ}fge qlt%%s Fi%%dh%;\gé/g\?er,

| i near structures. propertires uctu

produced nat uh@mhhachaiapanstopstitef e pélymgrs Houls Bfdke Hiknd 35%1§83r e in

describes an ink for screen printing processes wherein the in
produces & r clgshnawshaniesl epnvereesk Hsgdy.oe cheicp of pesstblé proglactiorhmethalds is
descri bed the &hﬂli% iq;ended fﬁ@ use %n particular in catal ogues and
printed advertisIPGTARSH? SY&eshY 2HREEFSRi ve wal | coverings to
reproduce the feel of such a covering. The - 2 - possibility of the

i nk cont ai ni rAxapplssusLElREMEhARICAIScIny eAbis CafleeCiouh@dn WeEr Rad 06575 Al.
restrictions are inposed here, however, since a cured pol yurethane

pol ymer is alfespsienfrappbeatiopatlaes ta penvisrtens: thaly use sektheir mnydacgaeySuch a
sol uble or dic% 9ér§e!rt%(')recotx)l(\)flex)fmngrlgéch&%rcaleeé%l[ggfl ifito e(i&:rt]ricpa?e ér%}%gr?lsgses at least
20 two electrodes and a polymer. The polymer is configured in such a way that a change

in length of a first section changes an electrical field. Moreover, a second section of

the polymer is elastically pre-tensioned.

Screen printing is a suitable method in principle for producing both thin, two-
dimensional elements and fine linear structures. The properties of the elements and

25  structures produced naturally depend on the printing ink used.

EP 1 500 687 Al describes an ink for screen printing processes wherein the ink
produces a roughness and/or thickness on the printed image. The ink described
therein is intended for use in particular in catalogues and printed advertising

materials for decorative wall coverings to reproduce the feel of such a covering. The



5 US 6, 336, 668MYEEEI¥A-NATet hod for producing a fil m w PRTEPRRK20EFA5
which is intended to prevent duplication by optical scanning. In the
production of a filmby printing a top layer with a non-gl ossy
surface, a first glossy printed | ayer adheres to the surface. A
second conti Sprinted.lay I . t. op..| r .
o the first MBIl S BB BRI Tindty o Bsb R, tain
screen printimgritenst ke bhded Hef NAWRES - sihde al ARed®BlyufsiankeBdlyder is
t wo- conponent m xture can be used for the second printed | ayer, which
m xt ure pol ynidiepdie Presentsibefprandic cpiintingr piogessol Thws eomangolptdy egr digpersible
particul ar. r,e.this patent nmakes no comment on the processing
times for scrﬁ)ﬁ.}{%ﬁfﬂfF’haér}ﬁ?{é:agfpapﬁoﬁeﬁf )cessing tinmes there are two
factors of significance for a reactive 15 printing ink which cures to
form a preferadlg33ioyssd oEEcab&oh Higthod &dMBFddueinkYa &lrheRits Gl f&fern which is
printing. The pot |ife of the ready-to-use printing ink should not be
too short, sdnteRéed tonpropens cupbicatigndty amisal seanpigg.nlyt the prgdaetion of a film by
excessive restrictions., Furthernore however, l<{_Iglhte curi Eﬁtt e sggul d
be short, so THEPSANER PR TS SlTiats: A HRtY PAREayer Sadss P
further. 20 Agaki$ice! Aisscdhdcdodfinutig phiRRdaBye@ alihés fdiBePioati€p layer nor to
invention was to provide a nethod in which a pol yurethane polyner is
obt ai ned on tthe figstipninted lajsireThis pagnivmestionsahe pessphalityof isegemptihting for the
rel atively shor cle tinmes. .The object is achieved accosdin 0
the i nverkt o ByeE e RomepiTiiihiigh DHg-RFRNeab RIFVES G Phestay gp the
of applicati o@csHd @iméd RYeNGhidhknRYur8BaRMepkesSia RE And EAd o pofsurethane
wherein the printing ink conprises a polyisocyanate A) and/or a

pol yi socyanatlaygyne paitignlas Hdyever, BiS pa@ntlmaket nGoaTRCONERS OkRLB5GAB6es
- 3 - an at Ifeast di functional conpound C) which is reactive towards

i socyanat e gr8UPEeERI ™8t hernore a catal yst 13) which can be
activated by increasing the tenperature. 5 Wthin the neaning of the
present inventdaaniife peetediys timi MbreCaR B Rdidry Alredghl¥icAlie! RASY Rlctive
the tenperature” neans that its active constituent iS only cleaved

of f and/ di5 r girsdisg dnkviditcht duzes onfoem ait preferabdy insclublesprdymert ndtasrkberen after

found that a catal yst. i.ch be.activated by increasi t

t emper atur o d6RE0 MR IPEEReE TS B FaY RSt PR ARG mphfe too short
excessi vely, s8tthdt@h@probbRing@TRhd infBs Aét subRcCidldxBstve B oBE FRSHERNSIE,
heat is short. This Increases the effecti'veness of the screen
printing prodessvsi, ¢ Curgentihy shand barshentt snthet! thgrpin resfult dries quickly and
pol yur et hanes, in particul ar pol yuret hane el astoners, can be obt ai ned
as the appli ecﬁnbf?ip Cgﬁseﬁ T The heat-activated catal yst offers the
advant age of a substantially increased pot |ife conbined wwth a short

reaction g meagalik #hik 88kekcunk th@ohiBAIR thSHE¥dnt trvehfidh Vs foPRovide a method

in which a polyurethane polymer is obtained on the printed object and which can be

performed with relatively short cycle times.

The object is achieved according to the invention by a method for printing objects,
comprising the step of application of a printing ink by means of screen printing,

25  wherein the printing ink comprises
a polyisocyanate A) and/or

a polyisocyanate prepolymer B),



15 screen i nBBMSE¢bhe4OdYIquasi - conti nuous printing proc@€I/EN3e12/055465
short cycle tinmes in the production plant. 1,4-Butylene diisocyanate,
1, 6- hexanet hyl ene diisocyanate (HDI'), isophorone diisocyanate (IPDI),
2,2,4- and/or 2,4, 4-trinethyl hexanet hyl ene diisocyanate, the isoneric
bi s- (4,4 -isocyanalogy, nes. or ~mxtures thereof wth an
20 i sonmer content, %41-%%‘383?? %’ ét%((;;%{eggma?lf %ogygﬁé@el,s reacqwe%wm% lsocym}late
4-i socyanat onet hy lgrdugs oct ane dii socyanate (nonane triisocyanate),

1, 4- phenyl ene diisocyanate, 2,4- and/or 2,6-toluylene diisocyanate,

1, 5- napht hyl ene diisocyanate, 2,2'- and/or 2,4'- and/or ) _

4, 4' - di phenyl met hatid Girthegegrgatcatalyst 3) whighoganibe activated by increasing the
, 4-bi s-(2-1isocyan rop-2- yl)benzene (TMXDI),

1, 3- bi s(i socyanat g%@@ﬁ%ﬁﬁr%enzene (XDl'), alkyl-2,6- 25

di i socyanat ohexanoates (lysine diisocyanates) w th al kyl groups

having 1 t;0 SWetafrbo® rateime éNthePridetit RS ehtay @%atal%r@rwlﬁ&ﬁﬁm Be adtiwited by
sui tabl e as the isocyanates and pol yi socyanates A). Furthernore,
conpounds corh@ieaiing) the ampneprnre” imesny dhafr it activsi eonstituent is only cleaved off

i m nooxadi azi i.0 L _oxadi azinetrione strugtures and based on the
cited dii socyagﬁg(}rééslg%f’ggWE‘SP&%FQPS? Dt P eSifi t s of conmponent A). -

4 - Conponent A) can preferably be a polyisocyanate or a

pol yi socyanatiehs¥ bdet feundattiOcabilysd weii chgen Ne@xfivated hypinatehdidg Be témp&rathre
w th exclusively aliphatically or cycloaliphatically bonded .

i socyanat e grdagp&ot maaice ther pot dife P tieprinting| igk seespeitelyewhide at the same time
pol yi socyanat ] Xt ur. of the aforenentio -t ype havin .

(et i ondd e SEbA iR Plotedfuf of WU shOR Shis HRfsetoE Spfetivencss of the
oxadi azi net r i f@n Sirfrtiak WrecRs siliificady,Mndl 4 eftchfi@l £Rlup HThuréheiaad
NCO functionality of t%?m’ xt uir,%l of 2yto 4, pref eraglfbypz to %_1.6 and
parti cul ar |y pariequdarapalyurothage elagiontefe cpolbygi abtaipethas shepappbistl yorimtesl image.

whi ch can be .used as copponent B).c be obt ai ned reagct.ing one or.
nore dii socya’t;lhéaﬁées?g\?\ftlvﬁ ncél? st r?)f;q;@a%ﬁ?/&&é ?-ge O}Laos"\%étﬂﬁtﬂfﬁ@rﬁ?‘,%aﬁe ot life
particul ar paloiBiddcwitROd Yidrb reARAbh AMad. | Dhidvirddhits he aarbdbéd Qpvied life of the
catalysts as well as auxiliary substances and additives. Furthernore,
conponentl$ f gereghan a centinanys/quasi-sontinugss prontingqaogdse andhghwet dysleitinges in the
primary and/ or _secondary am no groups (NH2- and/or NHfunctional
conponent s) , pcf%‘iuc Bﬂipﬁn nal Iy be used to formthe polyi socyanate
prepol yner. 15 The pol yi socyanate prepol yner as conponent B) can
preferably be pliEahaabl ®isbéyamthel 6-paedmhanyiefe RlsyERRAE PRADYO! SopifHone
al i phatic diisocyanates. Hydroxy-functional, polyneric pol yol' s for

t he reacti on diiso¢yanatet (DDoRy2,Soaydieral 4. oiriepuhyhenanBihydens diésobyanate, the

exanpl e pol yest er . pal. . pol yacryl at e polyol s, pol.yurethane .

pol yol s, pol y&4P ‘ﬁ%ﬂ%@p%@poﬂ?}la??%fy’vg?w R sinvi RS %W‘quﬁe‘)f with any
pol yacrylxat e jpsthetolconted) RA-yidHeRABS: PAlSpReat £iRelMAloMethyl-1,8-octane
pol yur et hane pol yester polyol’s, pol yurethane polyether polyol’s,

pol yur et hane dyisbspeaathofaarangoknisdeyasate), ot ,piepdster dippcyanated)oddt e and/or
pol yol s. Thesge n_.be ysed indivjdually or in any mxtuyres. wth one

Dot her "t o prariIEFste Sy B y hadee o A ratictes b-¢ abie op g SUpT
polyols for W,@Qio-i'@eﬂghﬁéﬂ?angm &'i'is%_@fa}ﬁ%fé?t q pr e%/é/rma'i%-ﬁ%-(?—%cpﬁlgto%%p-}

pol ycondensat es diols and optionally friols and tetraols an

di car boxyl i ¢ ydiengpti o(EVIKIDI),r i dar-bisfisdcyaatmdethdbrcacareboX¥ Dl agkds2,6-
or hydroxycarpoxylic acids or |lactones. In place of the free

pol ycar bo%w if@lsa aagtsjﬁweoqie%%%% &PF&H@GFW& BSXYPBPSMIAE | Wekcaphon

cor 1 espondi NG HAL YA Bk Cerdfeb Rt S, L AHa5RNE! Shé HbcPhrifesPEnd

used to produce the polyesters.
polyisocyanates A). Furthermore, compounds containing uretdione, isocyanurate,

biuret, iminooxadiazinedione or oxadiazinetrione structures and based on the cited

diisocyanates are suitable structural units of component A).



- 5 - Exanpl EMBf0 Ef4tVBINATdI ol s are et hyl ene gl ycol, but WICIHEP2012/055465
gl ycol, diethylene glycol, triethylene glycol, polyal kylene glycols
such as pol yethylene glycol, also 1,2-prgpanediol, 1, 3-propanediol,
but anedi ol (1, 3), butanediol (1,4), hexanediol (1,6) and isomers,

neopentyl gly ydr ' i i,d | ycol .es or__.

m xt ur es the#%%#?&&?Pﬁghgégﬁg%?%F%i&%f %ﬂ§8§§%#§%§% %Jﬁ%ﬁ%ﬁ%@%%ﬁ?%f?ﬂe
neopentyl gl ye®ingang abydso NGO Viahétonakifydoeapentith elcadleleatigtiatiogliynor
preferred. In addition, polyols such as trinethyl ol propane, glycerol,

erythritol, pesloabipiatisallt bonded isoseartaid GhirsnZbese aos prefarebly palyorgnhigs or
i socyanurate Qr. .m Xtures Lhereoﬂgcgﬂeaéfo be usqﬁ. 10Pht hal i ¢ aci&ﬁome
id, 't t ’

i sopht hal i ¢ AU OVEARHIHATIE 4 FLRGHCBEht RRE J12gligg 2 ure

hexahydr opht haddyanm@aied biedtC MBS U azEH el Ine V¥ Wixh&iaAiGbiond dirfdtGreadi Well as
azel aic acid, sebacic acid, glutaric acid, tetrachlorophthalic acid,
mal ei ¢ aci d, mhixteres dhereolfdand tancoverageadiCy fwmitiondlity aefi the surfure of dctad 4,

cucci nlc aci ERe: af Rty Bthabhp %6 B The 15 |

correspondi ng anhydrides can al so be used as the acid source.
Provi ded t hatTHh@oBN®@EeA@at BRpbiyanad iMciofeah N Ry Qb éoﬂqﬂe)ﬁgnt B) can be
an

esterified is nonocarboxylic acids, such as benzoic acid
hexanecar boxydbtained iby, resgingduiet pormdiey dhsocyamatespwitht ede or more hydroxy-

Preferred acids are aliphatic or aromatic¢ aci.ds of t af orenment i one
Cype. AdiHhc f5etingl g pRAGHRE pebriracran dindoyhtnl el Saf G or el
par ticul arly Rreéieng adxiliadsmsHaasomey hdditias! Horidindhe, CBhpBRents for chain
i ncorporated as reactants in the production of a polyester polyol

havi ng t er mi rexteniipdy shohlas deroexgspdy thosd lnavirgqaniphry ,antiipd secopdaproline groups
aci d, hydroxy, yri g, acid,. hydroxydecanoi ¢ aci d_ar. hydroxysteari.c
2610 or m xt AREEY anied o eguokanl hgetemed. B SoShraiiiPe Heed 1 m e
but yr ol act ong,q@fis g&k@g&@§¥§knnixtures 25 thereof Caprolactone is
preferred here.” Pol'ycarbonafes contai ni ng hydroxyl groups, for

exanpl e pol ycarbonate polyols, preferably polycarbonate diols, can
li kewi se be UBwdpdalyisguyedhie praphbmpaslayicewpyrenaBe cpn ppeibmphiyrte Bjtaindtie from

h - | | i t ' of 400 g/ ml .t 000,
ol or el tag A R g Ao b soStsoyimates. Ry Ry ipneggnal.
BVG 10 1 054 L2908 052465 o i e pLBLREARIE FERAVREIR) can b

car boni c aci&) erivatives, such as di phenyl at e,

carbonat e or fphosxpameds wblykstpol yayals, prodfaenddit y pdiyolss. pélyametiaes pblyols,

iols which ar i l e for thi r | en 1, 2-
g:,lg s whie 6}30 yc%H)Iotnaat% epoh?ols,t i:)glygtlfllerp O%glyglrs,e %E)ﬁ%stgr epgf)%gr())/ ate " polyols,

20  polyurethane polyacrylate polyols, polyurethane polyester polyols, polyurethane
polyether polyols, polyurethane polycarbonate polyols and/or polyester
polycarbonate polyols. These can be used individually or in any mixtures with one

another to produce the polyisocyanate prepolymer.

Suitable polyester polyols for producing the polyisocyanate prepolymers B) can be
25  polycondensates of diols and optionally triols and tetraols and dicarboxylic and
optionally tricarboxylic and tetracarboxylic acids or hydroxycarboxylic acids or
lactones. In place of the free polycarboxylic acids, the corresponding polycarboxylic
anhydrides or corresponding polycarboxylic acid esters of low alcohols can also be

used to produce the polyesters.



1, 3- pr opanedi YIS 101 &4 VANAT 4- but anedi ol , 1, 6- hexanedi ol , PCT/EP2012/055465
1, 8-oct anedi ol , neopentyl 5 glycol, 1, 4-bishydroxynethyl

cycl ohexane, 2-nethyl-1, 3-propanediol, _4._

2,2,4-trinethyl pentanedi ol-1, 3, dipropyl ene glycol, polypropyl ene

glycols, dib yhut I nojk

| act one- nodi ;ilé % igso?%sy]'g%b%eh@masf %?enéﬁ%l%o%@éﬁ%%geg% ﬁ%@f gl%eet@’ lgrLeeglgcc:ﬂl’
The di ol Comﬁaﬁamen@rgf;eplabbylymﬁmn@ogg@bms shetomid Opdipdtegaie bylyi ohéo
to 10 100 percent by weight of hexanediol, preferably 1,6-hexanedi ol
and/ or hexaneld?-®rordeediolatlidrewpamidett, hutraebal(bp). dafdnedicl(V 43, bexangdieleHo)

on hexanedi ol__and can have ester qr ether groups i.n addition t
terninal OH g uggmegpéﬁo%eﬁﬁv%f@e%r é}"ﬁ'o 1%# aBrd l}eSPelg&laﬁlé’F@l ggjer or
reacting hexangdired tHérbdy, %ﬂ@%xﬁ@dﬂﬁ&f@@t AhRe® méry, 8hiaBEdibY1 AP neopentyl
hexanediol with itself to formdihexylene or trihexylene glycol. ‘F.h_e
amount of t hesd¥col Bnd dydesubipivalio apd meppentylsglydod setar beiop préfatred. He addition,

does not excee 00 rcent b i,ght and i articular. equals 100 .
percent by \Aé?"g‘FPg'S. I§§$‘§/caﬁs bolﬁé%e\é\@yh%lgmpﬁae,hyglygg{%t, g‘cﬂﬁt_g'ﬁ?i i Hentaeryt%“t(’l’
particul ar palieyRIBazend& RIS draRyaher RBYnhiaker dnikit&atheRbl Sl 1 Fbe
Pol yet her polyols ' can |i kew se be uSed to produce the polyisocyanate

20 prepol ynerssed) . Pol yt et ramet hyl ene gl ycol pol yethers, such as are
obt ai nabl e by pol yneri sation of tetrahydrofuran by cationic ring

oryol < clin dHAAE i o BrDtuce ol G calulfippliate aci
oxi de, pr opyliRRghyaXgiehalip U, CaRINEk AR &BSHbE%yIRPAGH! AipiYAHd Narblahd acid,
di functional or polyfunctional "starter nol ecul es. Vater, butyl

di gl ycol , gl yekaod acid2ldtart hgid nietrg¢thferophthalid meidhyhaleipr apdnéymaric acid,
propyl ene gl ycol,. sorbitpl, ethyl ene di.an ne ri et hano ] ne or .
D but aned! Sl AP talis Frf wubert ik RppboiEy Bec cobdred elutari
sui tabl e st arferf Wb Yl dBethyr subeinidhdl ¥4k 8 1SQTRARER td%‘ca}t?}fxyﬂﬁ adide! ik
t he pol yi socyanate prepol ynefrs B) are pol ypropyl ene glycol,

pol yt et r aifet hpirespendingaohydraley esrthass banskdps tycaidbomatee pol yol s or
m xtures thereof, polypropylene glycol being particularly preferred.

A B RGPl e
particul arly méRicemakly: 6efs9/stal d4s0b3PR% Q{cmjlan&aﬁhxlﬁﬁeddﬁﬁ)g\?/ﬂ@rﬁid, can

These preferably have an OH functionality of 1.5 to 6, particularly

pref erabl y 1.a8ditiond]y bosconparatédcul arly preferably 1.9 to 2.1. In

addition to the cited polyneric polyols, short-chain polyols can al so
uction .of. the

b di t 0 ] | vi t [. B ..
P oraml e HeRirrRaeds e Sl e ePants SRGLaP Bl BreLafipic
1, 2- pr opaiediz@ld, isbpRhRhORANGSH Phthalio fei&)&i%aﬁfihﬁhylplefé%%ﬂ!t yl ene

gl ycol , cycl ohexanedi ol, 1, 4-cycl ohexanedi net handl’, 1, 6-hexanedi ol

neopentyl glycol, hydroquinone di hydroxyethyl ether, bisphenol A
(2, 2- bi s( 4- hyhivdoexpshdbayyliqpacodramkich cirybe ngerpatatetl 45 repiamsin the production of

(2,2-bis(4- 15 hydrox ohexIB_ér e),, trimethyl ol propane .

{ri methyl of errRRE D PuBH bivics epRe LA et . or R Perdrepgrroi

can be used. acid, hydroxybutyric acid, hydroxydecanoic acid or hydroxystearic acid or mixtures
thereof. Suitable lactones are caprolactone, butyrolactone or homologues or mixtures

25  thereof. Caprolactone is preferred here.

Polycarbonates containing hydroxyl groups, for example polycarbonate polyols,
preferably polycarbonate diols, can likewise be used to produce the polyisocyanate
prepolymers B). They can have a number-average molecular weight M, of 400 g/mol

to 8000 g/mol, for example, preferably 600 g/mol to 3000 g/mol. They can be



Ester diols d#Mphe! 8HWNAl ecul ar wei ght range such as  PCT/EP2012/055465
a- hydr oxybut yl - a- hydroxyhexanoi c aci d ester,

W hydr oxyhexyl -y-hydroxybutyric acid estgf, adipic

aci d- (0- hydroxyethyl) ester or terephthalic acid-bis(p-hydroxyethyl)

ester are al S&tﬁﬂé&’%}f ?eQLt%gcé\QMlé‘ g:g& idgg@altilvl;gg%gél?géal h%r@@%ﬁr'bﬁxﬁa ¢, dimethyl

hydr oxyl - gr oup- cont al ni ng tonpoun can a use pro é

pol yi socyanat@rijynerarpiesgnd)wittxangk asefefabbudiblsnonof unct i onal
conpounds are ethanol, n-butanol, ethylene glycol nonobutyl ether,

di et hyl ene gl ycol nononet hyl. ether, diet hé{_ene gl ycol nmonobutyl

et her, pr opyI%Wénpi%% o digls| Whish grietiiabledon Biis pPEpEsh | clindens) glyésl, 1,2- and
nononet hyl ethel i ) g ngne herg - di y

gl ycol m)noprf(;%;)lmprédgl ‘Lﬁ‘gél?% g‘%@ I léﬁl#l_éﬁ%#%d(]@l’ q%%%o%h?@ﬁl’ 2&1%(%&%90?’ ﬁ@o%ntyl

di propyl erre gdlyed] nongkbishdraxiyhethyl t ri prelpidene 9l yZ-adethiyprighpioyphnediol,
et her, 2-ethyl hexanol, 1-octanol, 1-dodecanol or 1-hexadecanol or

m xt ures t herkedf-trimethylpeptingdighlide tdiproppleys sodlyemat eoopmeprispger ShByls,

of i sonyanat Si0RoiRe EPEOERIREEREEEE Pratdpotif pBRiclflegpdBndt Gl Tene

20: 1, for exafplemefftidnedWyss stangnabethefeop! | ophanate structures can be
formed in this process. A proportion of unreacted pol yi socyanates 5

can be separated of f subsequently. A filmdistillation process can be
used to this Eiddig oporaanept erefaisblveithen sontriasi Goml 4Aopseesyt Py orkightsto

havi ng resj d em,s for exannl rcent. i ght .
pref erably) pe0amfl Bl R s freditp AR R PR ig Ind Bspedio
wei ght, are altizhthed. Sudhchekeaidl GRril &Re had BHsed 6@ RckhclioPMPeE Ha9e ester
120C, preferably from 60C to 100C. Stabilisers 10 such as benzoyl

chl oride, i sopHililgoupsdhladditiga,todemmingl| O reveytsabech dersativesope obtavrrble
acid or nethyl tosvlate can. .opt,onally be added duri.n roduction... .
Fur ther nor e, REXRE B SRRGRBASASA ihneiion SHuRtalhRr 5 afRdie
used for chaiHexexdded)Stieitsdu to TemP R AEADH ihek el 0] SEEYAGNE of these
prepol ymers B). Suitable conponents for chain extension are organic

di ami nes 1&r podyasrrempoRents isl ghossrapysthethatethh shmndoedinghexesed 100 percent by

1, 2-di am nopr.0 e, .1, 3-di am no ne, 1,4-di.am nobutane,

1, 6- di ani nohe‘é’fgg@,ahfié%Bﬂ%F'glﬁEeodI%[iﬁl%ﬂé’,dqe%%WeW@t ures of 2,2,4- and
2,4,4-trinmethyl hexanet hyl ene di am ne, 2-nethyl pentanethyl ene

di am ne, di etiy{@ftnkfck apaigy kiidddylogiotys! ahexarticdt haRRadbonste MBS IYIS,
et hyl ene di amne or m xtures thereof can be used. 20 Moreover,
conpounds whireeferablaleryeailingar drugtupe.i nary ani no group al so have
secondary am no groups or which in addition to an am no group

i I ™ I b d
(priery or SRR oy ahe OV 0" B4PSack 2 b0 HEE el hocyna

pri mary/ s@congesolyaés ms PSWraﬂﬁatlﬁiléHeh?@éﬁlaﬂSm?&hers, such as are obtainable by
3-am no- 1- net hyl am nopropane, 3-am no-I-ethyl am nopropane, 25
3-ani no-| - cym%mwam pbistralanelurap-tyrdationic ringrmpenipe aare seitablefos example.

al kanol amn such am noet hyl et hanol am ne,. et hapol am ne .
3. i nopr opandk eV e SIS RS AR BXvolf AR LoHAT AHtiaR PROdts eR Mene oxide,
i socyanat e- r egflénee offdeURrogHE e aRidEEIHNYIaHE MRideehY/bR B orohydrin with
propyl am ne, butylam ne, octylam ne, |aurylamne, stearylam ne,
i sononyl oxyplibpytienal e, padyfettiopabisianter nuiledubasl aatag, butyl diglycol, glycerol,
25  diethylene glycol, trimethylolpropane, propylene glycol, sorbitol, ethylene diamine,
triethanolamine or 1,4-butanediol or mixtures thereof, for example, can be used as

suitable starter molecules.



- 9 - di et hylEMeihl¢34aWPAadr opyl am ne, norphol i ne, pi peri RCAEP2HI2/055465
suitabl e substituted derivatives thereof, am doam nes of diprimary

am nes and nonocar boxylic acids, nonoketijines of diprinmry am nes,
primary/tertiary am nes, such as N, Ndi net hyl am nopropyl am ne, are
conventi onal | sed for chaijndermmnpatio 5 The polvisocyanate
orepolyere. drehih, raEedindlse b IERARE dhr e e SR SRRUT IR ) ore
have an avera}ﬂﬁyﬂ)@déﬂm ycaD abblytet@ethyienk 0 gcolP Polyetittsladhll polycarbonate
preferably 2 to 3.5, an ynostbpltgﬁiculgﬁy ;g)frélefe_?)gb)lly_ 2to 3? Y
Conponent C) Hodyds eomprdunsel theeepimplpropdenstglyanbbéing pycivuliady pesderrddy e
functional groups. For exanple, conmponent C) can be a polyam ne or a
pol yol havin t | east, 10 .two isocyanate-reactive hydr pSs.
Fy oxy- 1 unce o Te Bhvg alie SREHBRCHEHeE SSeH Tt et Mool 1o
pol yet her 5pol8000%/1061, PRIYRSEIPT 4BPEMRN Sto TR0 DE/mks € dnd SparBEMANE Prefedably
Sui t abl e pol yol s have al ready been descri bed above in connection with
t he product i cW0ampl dpobYiferggmp) caneberusad chare Whessh preferdblgehive andeH

to avoid repetition. 1501 i ref erabl e, f nent, C) .t e

ol yher - navi MGRSARRIY Tyt PRGOS Tt LRI & Posarisfr Bautimbly
preferably a potypiopyl ene glycol having 2 to 3 hydroxyl groups per
nol ecule. It is favourable if the polyneric polyols C have a

particularly narrow nol ecul ar wei ght distribution, in other words a
pol ydi sper si tlp adéibor tothe/ditadl polymerio polyols, Shorpchailvpglzolsean plod pohsedfinthe

exanpl e preferably have, a |.ydi spersity.of 1. 1.5 and an, OH

Funct1 oncld e afooyP e NS ERER Frihresti Dy 1 BBl s G celvest
than or equaldiéflydn®5- gIPah PRleiSidier BRLYD! S10aRopselioPduaetlpiopattdiol,
manner known per” se by al koxyl ation of "Suitable starter 'nol éecules, In

particul ar ushhyuioebdle hdbatylayagiyds, cutlahexanedi¢DN-2Fdaticabysiimgthanol,
This method is,described for e . in the patent US 5,158, 922 and

i the | ai d- dGHHRPURL DEBPFIERER U ErdtoraBatessSiapnecBilestis Gopaol A
VIO NATPCT/ EP?{Q}z%Q@%?%Xypﬁéhy1)8ﬂfp9-#&§ hﬁ)rd?o%egat?& ef §isBRnG1 T &M 13 3.495(4-

to 1.5:1, particularly preferably from I:1. o 1:0.95. At |east one
of conponént siydjoxyBycladrex@)popafagr abngthybhdprapinenctrinosthylokethaoé, 21y@erol or

pentaerythritol or a mixture thereof can be used.

Ester diols of the cited molecular weight range such as o-hydroxybutyl-s-

hydroxyhexanoic acid ester, m-hydroxyhexyl-y-hydroxybutyric acid ester, adipic

acid-(B-hydroxyethyl) ester or terephthalic acid-bis(f-hydroxyethyl) ester are also
20  suitable.

Monofunctional isocyanate-reactive hydroxyl-group-containing compounds can also
be used to produce the polyisocyanate prepolymers B). Examples of such
monofunctional compounds are ethanol, n-butanol, ethylene glycol monobutyl ether,
diethylene glycol monomethyl ether, diethylene glycol monobutyl ether, propylene
25  glycol monomethyl ether, dipropylene glycol monomethyl ether, tripropylene glycol
monomethyl ether, dipropylene glycol monopropyl ether, propylene glycol
monobutyl ether, dipropylene glycol monobutyl ether, tripropylene glycol monobutyl

ether, 2-ethylhexanol, 1-octanol, 1-dodecanol or 1-hexadecanol or mixtures thereof.



preferably 2 .BMSH E$EVMBNAT3 0, in order to introduce a bP&TER2MHG/055465
crosslinking 5 into the polyner elenent. The term"functionality"”
refers in conponents A) and B) to the aveyage nunber of NCO groups

per nol ecule and in conponent C) to the average nunber of OH, NH or

NH2 groups p I I ' r Lk ng. DL ARt
better nechaﬁllc%ﬁéogl%gptg?tﬁé 1§%°&%§%§[Btr§%1e %{gt rrélrl%c%pr opse(E'Afnlngge, I n'§ be
particul ar alsactéetwiei thé rgilyolpriaoperdatiesef kdcydnatepetonys ebhByiRonal yiFaps
obtained fromthe printing ink can {)referabl have a maxi mum stress

of 0.2 MPa, MNFY&H iratie)apf @:1 tovd: 1, ofoxscexmmple id drcHiere mngiost #llpphanste
100% in party % e.strain range of 50% to 200%:t he

pol yur et hane %@ﬁéﬂ%r%(%\%grfoh‘g%%pnathﬁ }?rggés]ss'o‘g 9%%0 %mfaﬁ%ﬁg?owlg?cyanates

exanpl e 0.51 Nga be@ephred/Ber subsbqhaithy. Uil diStillatidRdrdsdead YdRRed to this end,
(determ ned in accordance with ASTM 15 D 412). Furthernore the

pol yur et hane fenexpraple, avhrscin| low-seidadlagenasarypraducts diaymignresidudlo ognomer
0.1 MPa to 30 a, f exanmpl e 20 MPa to 27 a (determmned in .

accor dance with eﬂgﬁﬁﬂr V5 vy L: eTﬁﬁ pﬁ%&u?%?’ﬁ@ﬂgppﬁ%fg’% é{(?b'{] %?fﬁeéla by ggight,
the printing gapficul §lyPriRéRiaaRl y<a 1dipelRat yC vRlig! Ch?@fomﬁ}’léd!% ’I%Ie Drezagtion

specific electrical volune resistivity in"accordance with AST
257 of 1012 ttempeaturepan ewndromt20°€ th UZOHSrprefesblyr Gibine0PGrto t1A°C. Stabilisers

| t | h di.el ectri t i i th
ASTM 16005 oPok o % 1 seutit o i ISPEPEaRIoRRIORKEI A giing RO
accordance W3 pA3pMpldic Ada ogltnethyl%yl_\ﬁé‘éaﬁ}obﬁo&ﬁ’@ A A B BB uction.

dielectric constan;E I's desirable i'n pfinciple in order to optim se

the serviceability of the polyner. 25In addition to conponents A),
B), O and D)Furthkangrei Nitingnd/ok Nehfungtidnal icompbhgntskarpadditiormslly be used for

auxi liary substances and additiyves. | es of such auxili ar
Subst ances. amadHaT pBLEng pigdiERen mOBF Dol RE G OIaBes B o
t hi xotropi ¢ agents, coupling agents, stabilisers, antioxidants, |ight

stabilisers, ®ubei ddnfchentsUof akdidRkEensioflRes bMARic Rhdffet ©r $B¥amines. For
hydr ophobi ng agents, pigments, fillers and fl ow control agénts. 3

Pr ef er r ediSsolexenmpke, ar ethpdeneoxy graopgd, ack-aianinpitoparteoxy g bgdisminopropane,

acetate. Pref eired. Ebl\@ 10 .1 954. NATPCT/ I%P2012/ 055465 - 1 - .
I;4-draminobutane, 1,6-diaminochexane, 1sophorone diamine, isomer mixtures of
2,24- and 244-trimethyl hexamethylene diamine, 2-methyl pentamethylene
diamine, diethylene triamine, diaminodicyclohexyl methane or dimethyl ethylene

diamine or mixtures thereof can be used.

20  Moreover, compounds which in addition to a primary amino group also have
secondary amino groups or which in addition to an amino group (primary or
secondary) also have OH groups, can also be used to produce the polyisocyanate
prepolymers B). Examples thereof are primary/secondary amines such as
diethanolamine, 3-amino-1-methylaminopropane, 3-amino-1-ethylaminopropane,

25  3-amino-1-cyclohexylaminopropane, 3-amino-1-methylaminobutane, alkanol amines
such as N-aminoethyl ethanolamine, ethanolamine, 3-aminopropanol,
neopentanolamine. Amines having an isocyanate-reactive group, such as
methylamine, ethylamine, propylamine, butylamine, octylamine, laurylamine,
stearylamine,  isononyl  oxypropylamine, dimethylamine, diethylamine,

30 dipropylamine, dibutylamine, N-methylaminopropylamine,



fl ow control BHJEM 504 MOPNTyacryl ates, in particul ar anm n@CT/EP2012/055465
resin-nodified acrylic copolyners. Fillers can regul ate the

dielectric constant of the polyner elemeny, for exanple. The reaction
m xture preferably includes fillers to increase the dielectric

constant, suc i [ a_hi djiel.ectric constant. .
ol s t herder B Dot tnlfe SRRt P BRAdng 5 Bl BN msviped
titani um di oxdediwatingd thbREReInfdbdrhiBes OF AMPrisary ULAIngS aktl flohdcAbolyiidtheids,
zirconiumtitanate, as well as organic fillers, in particular those

havi ng a hi ghnepeketimiesl op oligrimenh reiapsc priyiarytertiack aampines, such as N,N-
pht hal ocyani nes. A hi.ogh dielectric const.ant.can.also be achi eved by
Phe | ntr oductd BisiteRifdubpiiaic, o soRHmRR hoER frlre pdigiame
percol ation threshol d. Exanples are carbon bl ack, graphite,

si ngl e- waldl edrigy poiylsbeyanadel B@pSlgmbRNonN afivlurdiehered! @6¢d s dohiponent B) can
conductive polyners such as pol yt hi ophenes, polganlllnes or

pol ypyr r ol es,preferabilxhayess avpraee oiCChmsbenabitaek! .8 ypaspanidudnlyexbfelibly 2 to
surface passiyatiqn_and i.ch. thus j.n,l.ow concentrations bel ow the
percol ati on t3r‘|$’ea§lﬁ5?(%??%%\1’?%15@%1’{#%&@?&tggtri c constant yet do 15not

| ead to an increase in the conductivity of the polyner are of

particul ar i nt@hpgient IT)tiBias coaphdt havirdg 8N RULIOWRE 1586¢ Rl B@tive bt
"a" in connection with the present invention and in particular with
conponent s A)grol)s. Hagexgmple qpsmenewtClagandbenapelyaminguar aggolyel having at least
indefinite article, unless.the conﬁext clearly indicates a different

i nt erpretlati otﬁv.o I%y%%ﬁﬁaﬁlé\’ﬁ d&?xy FEUREt hod accor di ng to the

invention are described bel ow, wherein the individual enbodiments can
be conbi ned wijdioopfmeneidlein gaftic@lt pédherld) psRoRNMRRtxBRPBle $lydthéd polyols
met hod according to the invention the printing ink is applied as a

| ayer in a | SByardsesmpbols ean ba ushd 9s wempprang (C)afiisatde gplblschave already
el astonmer in,contact .wi.th, electrodes on both_sides can be obtaj ned.
The short curblegré ?aﬁs%bsedﬁb%a_% ﬁoﬂﬁ?cutoﬁewbt}‘pg’&Qrocflf‘mtb?"eso iﬂrﬁp%nte B
| ayers on topefterRo® wilkhhemaisinddras ehleatrbpitiohn a further

enbodi nent of the nethod according to the invention the content of

free i socyanate groups in the printing ink on application is 50%to
ag’iq gﬁ

_100% balSed Ibis Rrafrable for sempeesnt Ento e 2polpendnyiag R) todhydsex Bproupk ger
decrease in tnqglegiﬁg,tlggstt pgtfticularly preferably a polypropylene glycol having 2 to 3 hydroxyl

groups per molecule.

It is favourable if the polymeric polyols C) have a particularly narrow molecular
weight distribution, in other words a polydispersity (PD = M,/M,) of 1.0 to 1.5.

20 Polyether polyols for example preferably have a polydispersity of 1.0 to 1.5 and an
OH functionality of greater than 1.9 and particularly preferably greater than or equal
to 1.95.

Such polyether polyols can be produced in a manner known per s¢ by alkoxylation of
suitable starter molecules, in particular using double metal cyanide catalysts (DMC

25  catalysis). This method is described for example in the patent US 5,158,922 and in
the laid-open patent application EP 0 654 302 A1l.

The reaction mixture for the polyurethane can be obtained by mixing components A)

and/or B) and C). The ratio of isocyanate-reactive hydroxyl groups to free isocyanate
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exanple. The content can also be ?.60%to 90%or _.70%to .80% Wth
the cited content of NCO groups the printhyng ink can also be used

together with very fine screens wi t hout too extensive a curing of the

ol yur et hane usm the it f-th printin t
Mohe Tn e fureuE S boetdl ph ks e ReBbia i By 182 o
i nvention, aft:eosapplicati on of the printing ink it is heated up to a
tenperature of fronCto 150 C for a period of time of fromsecond to
.10 mnutes. The period of tinme can also be 30 seconds to8 m nutes
orl mnute to% Hasuenesol quepdreatsi Ak BJ)pOIiL@) peatpreblyt haser Gustionadity bé 1? 0

C 100, C. Th h h |
:ﬁelpz)gl yu(r)ret iPaneraltD@ad' ? p\%f &c?‘éﬁ’ II\1/8 Ftt%quwaaf)e?%%@g@ggg OEE%PFF mg

preferabl y t akgsthe |p613_,@ndr @1@1@& YTHOtefiM eRurRBondy 't tefdit 81 bompRhRrabind B)

in a tunnel dryer. hi a further enbodi nent of the nmethod according
to the i nventtpdhe tah@ragt@nymb@tth’imgma; pes nwldgiuie and Ufcmmpcaienpﬁatto ¢he
pol yi socyanat e. I i functional biu

06 hoxanet nyiveiE® di U ainGRE, Xk OF Wi (@iRiPseRBomolSHE: Jii deanshingots

accordi ng to &HRLhKEMbHMR hb&ut p@étték SﬁgMﬁﬂfHﬂP RESRGLY ARE  Rktel Sel?s:tomenc

prepol ymer which is obtainable fromthe reaction of a trifunctional
pol ypr opyl energberioes, imdriatlirelsotiettar strgdhpropkries.hane di i socyanate 20
(MD) and/or hexamethyl ene dii socyanat e (HDI ). It i s furt her nore al so

bl f di f.unc onal col et h
P ool ot Tt PoSTeEiaSe SopBSer AR S B Raf T HR pitSeby e o
pol yol in theng:gaeh QResHloxty 2 l\hpﬁqh nartlcldr tes RiePR) WPa Iﬁ'@a maximum

nmol ecul ar wei ght M of the afor enentioned trifunctional polyol is
preferably i rStralnr aﬁ@oﬂ%;rrnaﬂﬁﬂsugtrnaﬂm% 620@ gfamrarmedoft $26 tof 200Re the

25 af tio i functional polyner in 1800
200 o/ ol PR B G i GRater BOYS B Frast o B B fonby MR K BRIt Vi
preferably hag oz pehydl pRfutdloy MPde OM’K/IW ((acfxgterilnnq)ecf iRl adcokdantlSvith ASTM

pol ydi spersity i ndex can be determ ned by g perneation
chr omat ogrSapE@r4@233@1rthgmomtheanobcnirqthmercanélas¢ amataiuths dftelastmty & a strain of

preferably i riO%‘f aP%e fMI(‘)a to %O M&’a ﬁir examp € ZE)OM]?a 27 R/IPa {(determined in

accordance with ASTM D 412).

The polyurethane polymer obtained from the printing ink is preferably a dielectric
elastomer having a specific electrical volume resistivity in accordance with ASTM D
20 257 of 210" to <10'"" Ohm cm. It is further preferable for the polyurethane polymer
to have a dielectric constant in accordance with ASTM 150-98 of =5 to <10 and a
dielectric breakdown field strength in accordance with ASTM 149-97a of
=100 V/pm to <200 V/um. A maximum dielectric constant is desirable in principle

in order to optimise the serviceability of the polymer.

25  In addition to components A), B), C) and D), the printing ink can additionally also
contain auxiliary substances and additives. Examples of such auxiliary substances
and additives are crosslinkers, thickeners, solvents, thixotropic agents, coupling
agents, stabilisers, antioxidants, light stabilisers, emulsifiers, surfactants, adhesives,
plasticisers, hydrophobing agents, pigments, fillers and flow control agents.

30  Preferred solvents are methoxypropyl acetate and ethoxypropyl acetate. Preferred



30 a uni f or mPa$ Yol 04WSATr e hel ps to produce a regul ar FEMERZHLIH5FH65
polymer. - 13 - In a further enbodi nent of the nethod according to
the invention the conpound C) which is regactive towards isocyanate
groups is a polyester polyol vvhi ch is obtainable fromthe reacti on of

adi pic acid Vﬁot‘)[ﬂ ngé ng %ésng . are {'Jolgg r{(l'ﬂ{e h{enr rﬁgxrg% %E &l 2 Sr%sln% Hlé)d egc?“%lh"

neopentyl glyco

m xture | eadidy o@hﬁrg he pol on In a further enbodi nent of the nethod
according to the invention the thermally activatable catal yst D)
conprises tin, titaniu zi rconi um and/ or hafnium According to an

ext ensi on of ffl Hers 88 %l%ﬂ‘imﬁ ﬁ@%ﬁ@fﬁ?tqu)mmlﬁhe@aﬁfﬁéample The

activated by | t,u .l ses Zr

conpl ex. 10Sdr %(rﬁiogﬁﬁlg e ﬁlgg bélglﬁld oﬁlrlle >t a?cr?aﬁ%g% lgfeﬁ\erﬁfs‘foélSt%iS]&W
are desi gned ROTRrd H&wﬂg]uﬂﬂgtﬁdﬁ}b‘é&%ns@ﬁﬁ EhSplcs Uhdrabt ﬁefc@fardl@ﬁners in
met hod according to the invention. In a further enbodi nent of

met hod accor digfirulas bariem; thgrate, itivanivrh dlmdfaaqunle@)elepm@mrmy%ﬂwh s auartz

content of frog 0003. o 0.009 i d.on th
Ctantum 71 1O ARCaR Gt Br sl B Petme BSy o R GrviRRa hsh
printing 15 idMetrickNpSlaf9ng 8Macits, f@f@Iaﬁ{ BthaloflaRlRe % by weight to
0. 0075 % by wei ght and nore preferably 0.0015 % by weight to 0.006 %

by wei ght. Such catal yst amounts i ncrease t he effectl veness of a
screen printimgigr dislestid epnstiat namaler beewsbich ek iy dbe inteidngtianoof blectl‘lcally

t th h d t t t
i el ect 11 el RBRGTEF HhBY BIOEHET GREisbraraft Bl ds) och ofick,
catal yst prepaititeOBmekaRalRR SR SFIEO caftAMBnibRs aelE&HEﬁﬁlt cductive
from % by weight to % by weight, based on the total cat al yst

preparati on cmlwmrs sggh ashleolvfbmhem; phiyamslingshoe potypytrioteg, omikixties hereof.
content is pr

preferably 0 8’5}% PaRt %%IBE}‘ Wh&g Ejt achéa%E%g% &Hd?‘ﬁ%‘ g t?‘E%r’lPulﬁW

content, for c%ﬁ@émjaﬁmn§gﬁo\§ RECA-d 4l ANRMEEAd TREEhsE tHeU I8 ic Qf)nsftzrn@gbt do
0. 0003 %by wei ght to 0.009 %by weight of the total weight of
printing liSnk.not lead to an increase in the conductivity of the polymer are of particular interest in

this context.

It should be noted that the term "a" in connection with the present invention and in
particular with components A), B) and C) is used not as a numeral but as an

indefinite article, unless the context clearly indicates a different interpretation.

20 Embodiments of the method according to the invention are described below, wherein

the individual embodiments can be combined with one another in any way.

In an embodiment of the method according to the invention the printing ink is
apphed as a layer in a layered composite. In this way inter alia a dielectric elastomer
in contact with electrodes on both sides can be obtained. The short curing times
25 means that the process of pressing multiple layers on top of one another is also

effective.

In a further embodiment of the method according to the invention the content of free
isocyanate groups in the printing ink on application is =250% to <100%, based on

the original content of components A) and/or B). The decrease in the content of



The present iFNEH1SA WP-SATprovi des the use of a reacti on PETAPAPIZ/055465
whi ch conprises - 14 - a polyisocyanate A) and/or a polyi socyanate

prepol ymer B), an at |east difunctional _ggnpound C) which is reactive
towards i socyanate groups 5and furthernore a catal yst D) which can be

activated by yRgr ' r [ | 0K o

orint ng. mot Aaag, EGPbh St BE HERRRETLYBe, & B Prledy dte e e
the inventi orconfef edresle@ bt S>6084 €0 t<HiOh 6r Xm0t idTers0s,. oVith e drkhwdtent of
The sane applies to the enbodi nents described 10 bel ow, which in turn

can be combi MEEOWEIOHPDHEe RABERS ANk gam msonhs userieagihesvish ety fine screens

explicitly {4l b i.ch however have been described i.

connect | o w P00 F|sBlve A ik 81 TS ol AR Phuf B2 Gbh el of e
i ncl uded isn tﬂ%ﬁitﬁlgms%t@éhﬂgh.e present invention with regard to the
use. In an enbodi ment of the use according to the invention the

pol yi socyanate A) is a 15biuret of an aliphatic polyisocyanate. It is
pref erabl y tH8 afurthercmbeshimentnfithe megfodiacgondangatpeth yiivenieon, after application

Mvent  ont neghs Bt Bk STRER IR Ihattmp i SS BERGRIN P A R B or s
obt ai nabl e f ol ¢ tieaet fr B sdcond to <10 minutes. The period of time can also be
=30 seconds to =8 minutes or =1 minute to <5 minutes. The heating-up

10 temperature can also be =40 °C to <120 °C or =50 °C to <100 °C. These
embodiments of the thermal curing of the polyurethane lead to very effective

printing processes. Heating preferably takes place in a drying oven and particularly

preferably in a tunnel dryer.

In a further embodiment of the method according to the invention the polyisocyanate
15 A) is a biuret of an aliphatic polyisocyanate. It is preferably the trifunctional biuret

of 1,6-hexamethylene diisocyanate.

In a further embodiment of the method according to the invention the polyisocyanate
prepolymer B) is a prepolymer which is obtainable from the reaction of a
trifunctional polypropylene glycol polyether with diphenylmethane diisocyanate
20 (MDI) and/or hexamethylene diisocyanate (HDI). It is furthermore also possible for
a difunctional polypropylene glycol-polyethylene glycol-polyether polyol to be used
in addition to the trifunctional polyol in the reaction mixture leading to the
prepolymer. The molecular weight M, of the aforementioned trifunctional polyol is
preferably in a range from = 5800 g/mol to < 6200 g/mol and that of the
25  aforementioned difunctional polymer in a range from =1800 g/mol to <2200 g/mol.

The trifunctional polyol for producing the prepolymer A) preferably has a
polydispersity index Mw/M, of =1.0 to <1.1. The polydispersity index can be
determined by gel permeation chromatography (GPC) against a polystyrene
standard. It too is preferably in a range from =1.0 to <1.08 or =1.0 to <1.05. Such

30 auniform polyol structure helps to produce a regular polyurethane polymer.



trifunctional BSLGHIEIVO-BAd gl ycol pol yether with di phenyPeEEPINE/055465
di i socyanate 20 (MDI) and/or hexanethyl ene diisocyanate (HDI). It is
furthernore al so possible for a difunctigpal pol ypropyl ene

gl ycol - pol yet hyl ene gl ycol - pol yet her polyol to be used in addition to
the trifuncti 2 ' ' r eadi to the

prepol yror . The i iftodlehilf AERARNAN A E AEAILIRY Re tifpouna 0
trifuncti onalwhich yOleadiB/eRs @irds aldkyariate @oRNge phlyestelofiH ol GVHIEH istobtHri
g/mol and that of the 25 aforenentioned difunctional polyner in a
range from . 1590 thy reptiarpoDabipicqcifomith fipeanediol. Jh it fugheimaye kise|posyble for

roduci ng the prepgl yne ref.erghl.y has a | ydi.spersity inde .
U M of 1. 0 BRI SfRER b B8 B 05 in B LRGBS iin mall i egine
per meat i o chpe@pQgslaphy (GPC) agai nst a pol ystyrene BMS 10 1 054
WO NATPCT/ EP2012/ 055465 - 15 - standard. It too is preferably in a
range fromto .1.08 orto 1.05. Such a uniform polyol structure helps
to produce a Ipeyiiirther goibpdineart niethp ansthed acqording ftorrthe érvestitio dharthermalty

t he use accordi.nag ;0 the iRkventi on t.he.canpound C) which. is. reactive
oot ae e oorAifabig B! DY Sttt L SR U bl SRS LR S| ¥
5 fromthe reaction of adipic acid with hexanediol. It is furthernore

al so possi bl eadcording epaftexiendibil @@lthé gbdie dhgRMirhéntadeichtalBt DY which can be
hexanediol in the reaction nmixture |eading to the polyol. In a
further enbodickiegied obyt lsrepsmgadbor timngrateret vempriventad oAr-chndate acamplex.

D) conprises &in. .ti,tanpiu zi .coni um and/ or fni articul arl
or of or ool 975 Sfasitdk 3 hiTbed) BRRQ 4R BRN SafaS" Wih BRIt ete for
furthernore hguedialsoyeds e Ass BN foPthefM&Mdd according to the invention.

In a further embodiment of the method according to the invention the catalyst D) is
employed in a content of from =0.0003 % by weight to <0.009 % by weight, based
on the titanium, zirconium and hafnium content of the total weight of the printing
15  ink. This content is preferably =0.0006 % by weight to <0.0075 % by weight and
more preferably =0.0015 % by weight to <0.006 % by weight. Such catalyst
amounts increase the effectiveness of a screen printing process in the manner
described according to the invention, without having a detrimental effect on the

function of a dielectric elastomer.

20  Conventional commercially obtainable catalyst preparations can be employed for
example in a content of from =0.01 % by weight to <0.3 % by weight, based on the
total catalyst preparation content of the total weight of the printing ink. This content
is preferably =0.02 % by weight to <0.25 % by weight and more preferably
=0.05 % by weight to <0.2 % by weight.

25  Based on the zirconium content, for example, the specified amounts mean a content
of from =0.0003 % by weight to <0.009 % by weight of the total weight of the
printing ink.

The present invention also provides the use of a reaction mixture which comprises



0. 0003 % by VEMIPHMI198 WOOBTF % by wei ght, based on the tit Z&iLEFR012/055465
zi rconi um and haf nium content of the total weight of the printing
ink. This content is preferably % by weight to 0.0075 % by wei ght and
nore preferably 0.0015 % by 15 weight to 0.006 % by wei ght. Such

catal yst amounts i i veness of a screen printing
ORIRgaaLe FhhES!

process in the manne according to the invention, wthout
having a detrinental effect on the function of a dielectric

el ast oner. Conventa mitgkoyamaepepalyiner Bt ai nabl e catal yst preparations
can be enployed for exanple in a content of fromO0.01 % by weight to
.0.3 % by weight, based on_ the 20fotal catalyst preparation content

of the total weigf® %fle%éh%l«wt}ﬁn@ gompundh) Whichnis dpactive tpyards dsgsyqnate
0.02 % by wei ght 'LA%Q?T%JSZS % by wei ght and nore preferably % by wei ght

t 0% by wei ght. st particularly preferred formulation for the
met hod according to the invention and for the use according to the

i nvent i on Sconpri seadt fugthémhdrovd ratalysi)nehick , caaald a2ivsypel bf i iacrewditid the
no further solvent contents: BMS 10 1 054 WO NATPCT/ EP2012/ 055465 -
16 - Conponent Wi gRP®5™ % anet hyl ene dii socyanate biuret, trimer20 to
30 Pol yester polyol30 to ..40 Zr-chel ate conpl ex catal yst0.0003 to

. 0.009 (Zr coRL&Rinting ink in screen printing methods.

With regard to the details of the use according to the invention, reference is made to
the embodiments of the method. The same applies to the embodiments described
10 below, which in turn can be combined with one another in any way. Embodiments
not explicitly mentioned below, which however have been described in connection
with the method according to the invention, are likewise included in the framework

of the present invention with regard to the use.

In an embodiment of the use according to the invention the polyisocyanate A) is a
15  biuret of an aliphatic polyisocyanate. It is preferably the trifunctional biuret of

1,6-hexamethylene diisocyanate.

In a further embodiment of the use according to the invention the polyisocyanate
prepolymer B) is a prepolymer which is obtainable from the reaction of a
trifunctional polypropylene glycol polyether with diphenylmethane diisocyanate
20 (MDI) and/or hexamethylene diisocyanate (HDI). It is furthermore also possible for
a difunctional polypropylene glycol-polyethylene glycol-polyether polyol to be used
in addition to the ftrifunctional polyol in the reaction mixture leading to the
prepolymer. The molecular weight M,, of the aforementioned trifunctional polyol is
preferably in a range from = 5800 g/mol to =< 6200 g/mol and that of the
25  aforementioned difunctional polymer in a range from =1800 g/mol to <2200 g/mol.

The trifunctional polyol for producing the prepolymer A) preferably has a
polydispersity index M,/M, of =1.0 to <1.1. The polydispersity index can be
determined by gel permeation chromatography (GPC) against a polystyrene



5 The presentBYRVERHOPNMew se rel ates to an el ect r omec RER{EPAP12/055465
converter conprising a polyner |ayer produced by a nethod according
to the invention. The polynmer |ayer is pnreferably part of a |ayered
conposite which is constructed in such a way that this |ayer
containing t r p Y a

on both si dersjg(?avfllﬁt9 &/gltgé%fee?@lgggsr@ﬁ%%ﬁa%it %(i‘:)tr?%g%l'fleb gbccgg% Shen
to the i nventdamiifoe@polyil benctimehelpsam paglude 8 reguRe bolyaretians bolvaferi n
contact on both si des The t hi ckness of the dielectric el astoner

| ayer is preferabl 500 ?m nore preferably 20 pmto 200 gm and
even nore prédfet of gbe ysg apqordipg tﬁéh%aww%ﬂ@dcqmmnér@
pi ece or fro

can be obt ai %@C‘@BW@&%&&@@E&W@HG S ieTBoend fBhd pERLER Sol A Ste
anot her. I5f drorechartactidn bbatipic aickipplith dexdnedidldbisafueavesié also pobsble for
converter deforns along_ its thickness and its surface, for exanple,
and a strong nEreeyligyol & bnuteddnadgitonde bevagediak inthereapteen moders leading
Mechani cal engLEy.d gplconverted into electrical energy in this way.

The converter . accor I'ng to the invention can thus be used both as a
generator and as 20a sensor. By naking use of the opposite effect,
nanel y the cdaverfsitiger ahbeligeitr of e afenagiording dontehanimah ®Befagilyst D)
the converter according to the invention can on the other hand

equal |y ser veOHYTISe HBi GHANGHM, PESIEN cang&sshaghivey ghartigylarly preferably a Zr-
el ectronel%harghgﬁk c%glg:i\{g{ter i nclude a | arge nunber of 25 diverse

appl i cations N ectronechani cal and el ectroacoustical area, in
particular in the area of energy recovery from nechanical vibrations
and peri odi c InDthéyTeades then c@l@l‘}@f 2hn (fofthinces wnemployedriviest tod@nt of from
acoustics, ultrasound, nedjcal di asgnost Cs, acoustic microscopy,

mechani cal seR%8PE % by ‘ﬁﬁ‘lg’flﬁ tOUERPOY Vb wiewht, fbéﬁﬁé)fatﬁﬁﬁléﬂm@’ﬂ:r ZfcAnium and
Sensors, 1 Ob aﬁﬁﬁm%%e% of Wﬁl%&l 1I &%Eﬂﬂ T’Vfﬁé %gxlxt AN qpéi%rably

i nclude - - pressure Sensors, roa convert ers,

m cr ophones wam%ﬁﬁvﬁlght/tcb m@tooaﬂ %angm raﬁd rrldr@ pictetgnll €80.00 5 % by
menbranes, nodul ators for glass fibre optics, pyroelectric detectors,
capaci t or’l$ arieigigrie <. Ooﬁy"ét elghdeu¢hqqaéqu$t@§wpntsﬂmQ;@ﬁsg the effectfyness of a

e e Y e

ink for use ageRipd (rwnﬁq@malhﬁfdcn&emblf@mms)fardﬁhié&ﬁ@el@ﬁ@ﬁeldl ng to the
formul ati on bel ow. 10 Conponent Wi ght %

Conventional commercially obtainable catalyst preparations can be employed for
example in a content of from =0.01 % by weight to <0.3 % by weight, based on the

20  total catalyst preparation content of the total weight of the printing ink. This content
is preferably =0.02 % by weight to <0.25 % by weight and more preferably
=0.05 % by weight to <0.2 % by weight.

A most particularly preferred formulation for the method according to the invention
and for the use according to the invention comprises the following components, each

25  specified with no further solvent contents:



Desnodur (r) NBMSINPKAWEHATh 1- met hoxypr opyl acet at e- 2) 32 POF/EP2012/055465
(hexanet hyl ene diisocyanate biuret, trinmer, Bayer Material Sci ence)
Desnmophen(r) 670 (80%in et hoxypropyl acegiate)44.55 (polyester

pol yol, Bayer Material Sci ence) 15 Additol ?r) XL480 50% i n but oxyl 0. 96
am ne resin- L] acrylic copolyner, Cytec) K.Kat(r) A2090. 20
EZr-cheIate @89 &kﬁg ' ' - ﬂél chel at e conpl ex
content, available fromKing Industries, 20

http:// ww. Ki Hgiaatbisli¢realiscomhfPbir€lkiiiiet0 TDS_PGLR/ tKkesg A209. pdf)

Et hoxypropyl acetate22.40 The catal yst was adjusted for processing of
t he pol yur et lBl¥estesppyAbnt specified in the exami0dobs#0scr een

inting. Th ' d bled th ' b | vol
(Desrophen 670, tant 1eeR S cecmoaur n7s) ar e Ga4P e TENAE P

in 25a dryer to be accelerated. At the sane tinme the catalyst

concent r atsi onThesgesetlt thveefiorEXleeasd rekltes theatdldctlonicbBan@il chivietter &difftising
that the catal ysed systemremai ned processable BMS 10 1 054
WO NATPCT/ EPZoadymeslaps produced by a method according to the invention. The polymer layer

is preferably part of a layered composite which is constructed in such a way that this

layer containing the polyurethane polymer is at least partially in contact on both
sides with electrode layers. The layered composite according to the invention can

10 then function as a dielectric elastomer in contact on both sides.

The thickness of the dielectric elastomer layer is preferably =1 um to <500 um,
more preferably =20 pum to <200 pm and even more preferably =30 um to
=150 pgm. It can be constructed from one piece or from a plurality of pieces. For
example, a multi-piece layer can be obtained by pressing individual layers on top of

15  one another.

If a mechanical load is applied to such a converter, the converter deforms along its
thickness and its surface, for example, and a strong electrical signal can be detected
at the electrodes. Mechanical energy is converted into electrical energy in this way.
The converter according to the invention can thus be used both as a generator and as

20 a Sensor.

By making use of the opposite effect, namely the conversion of electrical energy into
mechanical energy, the converter according to the invention can on the other hand

equally serve as an actuator.

Possible uses of such an electromechanical converter include a large number of
25  diverse applications in the electromechanical and electroacoustical area, in particular
in the area of energy recovery from mechanical vibrations and periodic movements
in general (known as energy harvesting), acoustics, ultrasound, medical diagnostics,
acoustic microscopy, mechanical sensors, in particular pressure, force and/or strain

sensors, robotics and/or communication technology. Typical examples include
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effect on the function of the dielectric elastoner |ayer. The

pol yur et hane curing tine was reduced erTrj?approxi mately 20 m nutes

wi t hout catalysis to five mnutes. The effectiveness of the

production pr I d Fn this way, drying.ti of .five
M nutes of mpiFeRe Fhkort TP et Yabvfib Mo Pl Pyt it
can be short efonOérters,n liche delRetoss, hRAMRined! essulatbie fBel flasPaRle Caftics,
be raised, increasing the hourly output. At fast belt sgeeds a drying

time of the uneedlestyeddcays: eapreifors snheoptrad sygtenrs andJuitelbgend” fleery. | ong
section in the belt dryer. If dryers of a suitable I ength were

unavai | abl e, j.nvestnent cqsts uld have to pbe.10 i.ncurred, ot herw se
a tinme- consur#h%gprsafele FRYER{OM g8 Hipstratsd g maot detal B, ih %aalpg? Pelay, without

cabi net. Isf tﬂb‘%ve@@r'ﬂei&%oﬁﬁg'ﬁ{eﬁtﬁ&%avery | ow in order to achieve the

|l ong drying tinme even orter belt dryers, the printing process
al so becones slower, as drying then becones the speed-determ ning
step. At sl ovxeeinie:speeds of one netre per mnute, a drying tine of
twenty mnutes would require a drying section of twenty netres at

15110C. Preheating and.cooli zones are al so necessary. The ink from
Lhe exanp! o VAR PHEINS GeoCuBAarB e FBRCGR Mat Pingudeccording 1
thermal |y cungdd@iudibd®eliiutes in a drying cabinet at 110C. The

pol yur et hane el astoner obtained in this way had the foll ow ng
properties: Specific electrical volune resistance:2.3 1015 9 cnm(ASTM
D 257) 20 Dielectric constant:8.5(ASTM 150-98) Di el ectric breakdown
field strength. 135 V/ gm{ ASTM 149-97a) Maxi mum system strai n: 120% ASTM

D 412) E nodylus at 50% deformation: 7.3 MPa(ASTM D 412) | us at
1009% def dna s SRRCHEn : BB,

resi stance was determned using a nmeasurenent setup from Keithley
I nstrunent s iMesaeAQFDANTEMIA (7500 RRRURFHRPAAEatcEy t hegaps e, the

(hexamethylene diisocyanate biuret, trimer, Bayer MaterialScience)

Desmophen® 670 (80% in ethoxypropyl acetate) 44.55
(polyester polyol, Bayer MaterialScience)

15  Additol® XL480 50% in butoxyl 0.96

(amine resin-modified acrylic copolymer, Cytec)

K-Kat® A209 0.20
{Zr-chelate complex, solution in t-butyl acetate, 14% chelate complex content,
available from King Industries,

20 http://www kingindustries.com/PDFS/KKAT%20TDS PG13/Kkat A209.pdf)
Ethoxypropyl acetate 22.40

The catalyst was adjusted for processing of the polyurethane component specified in
the example by screen printing. The concentration used enabled the reaction between
polyol (Desmophen 670) and isocyanate (Desmodur N75) at elevated temperature in
25  a dryer to be accelerated. At the same time the catalyst concentration used did not

excessively restrict the pot life, such that the catalysed system remained processable



- 19 - syst erBM$ iG] ¢54Y0Pdak was det erm ned using a Zw cRPCTER3012855465
testing machine on a self-supporting layer in accordance with the
correspondi ng standard and the noduli of jglasticity fromthe
stress-strain curve as a tangent. The breakdown field strength was

det ermi ned usd ' . r ' i I
the. above. 5stahaR R, 86 Bk AF SaHb Rl PRl ca P BR SHIEE At of
conpri si ng t hie gickptrif clapgphédaydron of a printing ink by neans of
screen printing, characterized in that 5the printing ink conprises a
pol yi socyanate A) and/or a polyisocyanate prepolyner B), an at |east
di f uncti onal dwrduetheye apineniime wasgedycpd fropnaprieximasdy 20 apiauigs ydfheut

and furtherno - cat | | . | !
the tenper at CPEIERHD bbb Ea S T e B ERomrb Y RS ifhesco
5 in this way. A drying time of five minutes simplifies the use of tunnel dryers, as the

drying section can be shorter or, in the case of longer dryers, the belt speed can be

raised, increasing the hourly output. At fast belt speeds a drying time of the

uncatalysed system of twenty minutes requires a very long section in the belt dryer.

If dryers of a suitable length were unavailable, investment costs would have to be
10  incurred, otherwise a time-consuming batch drying has to be carried out in a drying
cabinet. If the belt speed is set very low in order to achieve the long drying time even
in shorter belt dryers, the printing process also becomes slower, as drying then
becomes the speed-determining step. At slow belt speeds of one metre per minute, a
drying time of twenty minutes would require a drying section of twenty metres at

15 110°C. Preheating and cooling zones are also necessary.

The ink from the example was applied to a substrate by screen printing and
thermally cured for five minutes in a drying cabinet at 110°C. The polyurethane

clastomer obtained in this way had the following properties:

Specific electrical volume resistance: 23+10"% Q@ cm (ASTM D 257)
20  Dielectric constant: 8.5 (ASTM 150-98)
Dielectric breakdown field strength: 135 V/pm (ASTM 149-97a)
Maximum system strain: 120% (ASTM D 412)
E modulus at 50% deformation: 7.3 MPa (ASTM D 412)
E modulus at 100% deformation: 26 MPa (ASTM D 412)

25  The electrical volume resistance was determined using a measurement setup from

Keithley Instruments in accordance with the above standard. Furthermore, the



the printing BPMRIGEIHANP™NAT as a layer in a |ayered conpodiCGTEP2ARRTHES
according to claim1l1 or 2, characterized in that the content of free

i socyanate groups in the printing ink ongpplication is 50%to 100%
based on the original content of components A) and/or B). Method
according to §@@ 0

application o eéhﬁ)aﬁhl!l %t P%Sﬁl\%’ﬁ% diy nl%??elrdﬁrga% %ﬁﬂcli &t El?@E%S%r%g{rag me et

of from C to selfsfdpgortiog leyepar a@drdaﬁcé with thé cdﬁ&%ﬂ@&aﬁdbr&@ndﬂ‘ﬁﬁ&h@&ﬂi
Met hod accor di neggto one of clainms 1 to 4, characterized in that the

pol yi socyanat® eAJstipiy &ropy {heetresststeain gurvp8a gitangent. dbepaprkdewn field strgigth
Met hod accor C cha erized.in that
pol yi soyanat e Ringd Pobednl el fRlnm £5geiie it wrPevs

t he reactison gefndard ri functl onal pol ypropyl ene glycol polyether with
5di phenyl met hane-di i socyanat e and/ or hexanet hyl ene-di i socyanate. 7.
Met hod according to one of clains 1 to 6,



char act er i zedBM#$ 14 héd whdadonpound C) which is reactive t oArEP2012/055465
i socyanate groups is a polyester polyol which is obtainable fromthe
reaction of adipic acid with hexanediol. ,10 8. Met hod according to one
of clains Ito 7, characterized in that the thermally activatable

catal yst D) %ses tin and/or titanium and/or zirconium and/ or

haf ni um 9. according to claim8, 15characterized in that the
catal yst D) conprises a Zr-chel ate conplex. 10. Method according to

claim8, chargacterized j@mbhdtr ﬁﬂlﬁing% %S Eortridinte ﬁ@@ieﬁ%@gp%l{baﬁon ofa
content of from 0.0003 % by weight To 200. 009 % by wei ght, 'based on

the titani um zirconi urprantcighiz by mermsorftsereen pfintig t ot al wei ght  of
the printing ink 11. Us&of a reactiqn m xture which conprises a
pol yi socyanate A) and/d aﬁ%ﬁteﬁ’(ﬂe@i ’é’o&f”ﬁnate prepol yner B), an at

lleast difunctional conpgupfnfde #RicGRptiSes” €active towards isocyanate
groups

a polyisocyanate A) and/or

a polyisocyanate prepolymer B),
10
an at least difunctional compound C) which is reactive towards

isocyanate groups

and furthermore a catalyst D) which can be activated by increasing

the temperature.

15 2. Method according to claim 1,
characterized in that

the printing ink is applied as a layer in a layered composite.

3. Method according to claim 1 or 2,
characterized in that
20 the content of free isocyanate groups in the printing ink on application is

=50% to <100%, based on the original content of components A) and/or B).

4, Method according to one of claims 1 to 3,
characterized in that
after application of the printing ink, this is heated up to a temperature of from

25 =30 °C to <150 °C for a period of time of from =1 second to <10 minutes.

5. Method according to one of claims 1 to 4,
characterized in that

the polyisocyanate A} is a biuret of an aliphatic diisocyanate.



BMS 10 1 054 BME NATBEWENAQ12/ 055465 - 22 - and furt her noPETEP2012/055465
thermally activatable catalyst D), as a printing ink in screen
printing processes. 12.Use according to_g# aim 11, characterized in

t hat 5t he polyisocyanate A) is a thuret of an ali phatic

pol yi socyanat r.the Yd 89 nat e pol ymer Is a

prepol ymer wH'ch ﬂg/e@f?figf??é% 9?‘6‘?# ép@?ron of a trlfunctlonal
pol ypr opyl ene gl yclarpeleyYetder maih di phenyl met hane- di i socyanat e

and/ or hexamet hyl ene-di i socyanate, and/or 10 the conpound C) which is

reactive toWards ith@p?hﬁatwngﬂemlmré)pimhpwt)b'mqumw is whiagrrablesfrom
obtai nable fromt h[E%react i O

th_h d/
15the catal yst D) 'CHHRPFY %Wncﬁtlpg%lrﬂo Opzy ?’G&INCE’EP‘Q }“‘E)rrwﬁlg?hl 3:11
13. Use agcording &1&1&1&%‘1&}1&%@89?&%%ﬁ&/%?ﬂep&aﬁq td?go@%awst D)

conprises a Zr-chelate”conpl ex El ectrone converter
conprising a polynmer |ayer produced by a 20net hod accordlng to one of
claims 1 to 1I0. Method according to one of claims 1 to 6,

characterized in that
the compound C) which is reactive towards isocyanate groups is a polyester

polyol which is obtainable from the reaction of adipic acid with hexanediol.

10 8. Method according to one of claims 1 to 7,
characterized in that
the thermally activatable catalyst D) comprises tin and/or titanium and/or

zirconium and/or hafnium.

0. Method according to claim 8,
15 characterized in that

the catalyst D} comprises a Zr-chelate complex.

10.  Method according to claim 8,
characterized in that
the catalyst D) is employed in a content of from =0.0003 % by weight to
20 =0.009 % by weight, based on the titanium, zirconium and hafhium content

of the total weight of the printing ink.

11. Use of a reaction mixture which comprises

a polyisocyanate A) and/or
25 a polyisocyanate prepolymer B),

an at least difunctional compound C) which is reactive towards

isocyanate groups
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and furthermore a thermally activatable catalyst D),

as a printing ink in screen printing processes.

12. Use according to claim 11,
characterized in that

5 the polyisocyanate A) is a biuret of an aliphatic polyisocyanate, and/or

the polyisocyanate prepolymer B) is a prepolymer which is obtainable from
the reaction of a trifunctional polypropylene glycol polyether with

diphenylmethane-diisocyanate and/or hexamethylene-diisocyanate, and/or

10
the compound C) which is reactive towards isocyanate groups is a polyester
polyol which is obtainable from the reaction of adipic acid with hexanediol,
and/or
15 the catalyst D) comprises tin, titanium, zirconium and/or hafnium.
13.  Use according to claim 12,

characterized in that

the catalyst D) comprises a Zr-chelate complex.,

14. Electromechanical converter comprising a polymer layer produced by a

20 method according to one of claims 1 to 10.



