1 Coating fornulation with enhanced netal adhesion The invention relates to
a coating fornulation with inproved netal adhesion. Architectural paints
and varni shes prevent rapid dilapidation and nmaintain the functioning of
bui | di ngs. For every building material ,1every substrate and every kind of
subsequent- expOsure, the manufacturers of building paints offer optimzed
and tailored coating materials, usually conbined into systens. Steel is a
bui | di ng nafceiaﬁnngﬂ&mdfa@omlvmhv@mm GrItale dérshiainost

uni versally. Mreover, certain build structures would be inpossible wthout
it. Wde-span bridges, masts and chem cal plants are erected from unall oyed
or | ow all oyrst eehvebtesh ofeldtsSs cltassahasoat pigblferatilatqual | gthwhen

at mospheric oxlﬁfn nd isture are present sinmultaneously, it corrodes. In
corrosion, éﬁ? éggy étal obt ai ned by the snelting process
under goes conversi on back |nto |tsnatural and | owenergy oxide form rust.

The steel compan %Q%ﬁ%ﬁ%%g %¥1h9§eseﬂ@§erb§knllﬂb§ J%ﬂﬂﬁhgh?esrﬁbég'l'ty or

| oad- bearing capaci t sion control gstens are ‘conposed o
plurality ofdnclms@wémorto?end Aesinda eh dhe fanrbienirg eﬁebaﬁéfiH€HSand whi ch

together forgg.a adsy elsuﬁgam§t mgwgﬁalan@mystwl@stﬂ\@e baﬁ@ceate,ryvmose
bi nders consi st prlnaflég% resins or Fgoxy resins, is_foll owed by

the int er mediidt S eq?ﬁHBV|$§P?%%r%arr F fURRPLBREUFRESt oSdoat
ensures mea&hﬁﬂduﬁgspamnemeffEron@tmmuiQWManpuuamlqn&d|tpa@nnghe

other, in other words QPHEH. 958y Alky a%§§%¥$band_highjgrade

polyurethaneé%ln &rS 'base acry |c r esi ns hati c poi yi socyanate
curing agents are nowadays the nost ‘inportant binders. 2 One problem

associ at ed W1t hes coatl 1oy o m@%@lﬂ:ﬂ&l pheshals bg hﬁ@haf?}@@&bo%n@f t he
corrosion control systens_to the different materials, rr05|o§upgﬁdonly be
|

i nhi bi ted by*aa fAA 1138L2 HAPSE i AP BRRER hhY neldRTBAY Pr ngemPePi
coating. Morsgovgitureant wehlaysb@nﬁnmmmltwmthoas aitr estlidesfspan

envi ronnent | uences and of f slJ est hani ca
stress. ?erqlt?&rﬁﬁ v PREFE a? tr};aﬁlrflcaslrrapllaéle%ec%ggi né‘%%;} c%atfgﬁ)gn, in

whi ch, verytquﬂdmyﬁdtduaIEWfaﬁiwﬁ @E@ﬁhdaSt@ﬁlobfthéiﬁnééﬁ5§|ﬁ@sn@terlm
comences. %m%ﬁ%ﬁ:Of BEHQE S Whas&, St akhbishhednd Orok @ane%mung power

are crltlcal y |nportan erefore, 1t is neceSsary to establish a
moni tori ng FIOEEREe wArEh PESS el s ildRdianst st cé§tI§PrlB?<ii%®e In

constructi ongr i AXaMPhe, nivH-hRrexam Aed wethlr egidfimadnbyolthd sits
for any corrosion damage t here ht be. Oten the c&gtlgg IS appltssln
op

on-site dur i UHE L oRSOATSS oHn8%5§8?SPr8?EV?Ea}OHO
appl i cati onsyatsidxle t@mﬁeloanehQKQyplagedandéormpntrw$ted'Ehﬁuhauaais In

the case of sl ow dr er, ;the_cy b S . A
because the coﬁbonéﬁ %ggﬁnot e %%3% un%??£%$§lngﬁ?g?c ﬁ%ggggﬁj%%e obj ect

was to provisdeksn dityprav e abdreanl iopreapation. whi ch exhi bits good adhesi on
properties, nore particularly to nmetal surfaces.

Corrosion control systems are composed of a plurality
of component coatings which are tailored to one another
and which together form a barrier against oxygen and
moisture. The basecoat, whose binders consist primarily
of alkyd resins or epoxy resins, is followed by the
intermediate coat, for improving'the_barrier function.
The topcoat ensures weather resistance on the one hand
and optical quality on the other, in other words colour
and gloss. Alkyd resins and high-grade polyurethane
binders based on acrylic resins and aliphatic
polyisocyanate curing agents are nowadays the most

important binders.



A further object was to provide a process for producing it. The object has
been achi eved by coating formulations for netals, conprising a resin system
with at | east one ethylenically unsaturated nononer conponent,

characterized in that there are at |eas2 one polyneric conponent with an
acid (nmeth)acrylate or copoly- 3 nerizable, nultiply functionalized
carboxylic acids selected fromthe group of the dicarboxylic acids.

Surpri si ngl y{ E%b%ﬁn 1 oupd; s hay tﬂ%mewéoa&b@glﬁ@rrﬂﬁatbuqndha@
out standing a Ion properties to netal l%ﬁ surfaces, nore partlcul arly to

steel . The é‘lﬁtqm@slsof ltshetihﬁ*veﬂflhﬁﬁlelan Jdit YT 68 ¢ &°RE On- shop.
It has been sf sI hes the caatfiergnftomadeatiins. dtyrvesoquieakl ynlBryi ng

times of ap OXI l.y 1 hqur are |eved Throu the further ition of
curing agen %dﬁseg bl t & | &%@ﬁ e S YA %r]i ng)ot |%Irm3%%‘t]crwt%%ql
Accordi ngly ]dd]elcprrej ermetlernagdhoprappl coatiog .carMerkevet ace oRinthiod

accept abl e cycld eé& rrﬁr%cohlh t. hgs;been found, porgover,t hat ke ehendk
drying/curin erl ntgﬁco;catélran]gL or mJ atl ons are al sg outstandingly
n Xa

sui tabl e forinfliudaassat i mpdi | wsledn teos silitmdes tused
are, more . pgrdddt @dy, Polyss. Consequently there are usually small

defects in the coating, in which, very quickly, the
corrosive degradation of the underlying material
commences. In the case of objects whose stability
and/or load-bearing power are critically important,
therefore, it is necessary to establish a monitoring
process, which is labour-intensive and costly. Bridge
constructions, for example, must be examined with
regular control visits for any coriosion damage there

nmight be.

Often the coating is applied on-site durihg the
construction phase. Preferred, however, are in-shop
applications, since these can take place under
controlled conditions. In the case of slow drying,
however, the cycle timé becomes impractical, because
the components cannot be moved until drying is

complete.

One object was to provide an improved coating
formulation which exhibits good adhesion properties,

more particularly to metal surfaces.

A further object was to provide a process for producing
it. '

The object has been achieved by coating formulations
for metals, comprising a resin system with at least one
ethylenically . unsaturated monomer component,
characterized in that there are at least one polymeric

component with an acid (meth)acrylate or copoly-



functional methacrylates such as ally’ nethacrylate, ethylene glycol

di met hacryl ate, di et hyl ene gl ycol di net hacryl ate, triethyl ene gl ycol

di methacryl ate, tetraethylene glycol dimethacrylate, polyethylene glycol
di net hacryl ate, 1, 3-butanedi ol dinmethacgyl ate, 1, 4-butanedi ol

di et hacryl ate, 1, 6-hexanedi ol di nmethacrylate, 1, 12-dodeeanedi ol

di net hacryl ate, glycerol dinethacrylate and trinethyl ol propane

trimethacrylal.g., fRasin %&%@%mf&ﬂ@tg&ﬁaw%&f BRi-Bbx§UL Eacasi@se known.
oroll go

4 nnlecylarnassnnnonérs rshavi ng ethylenically unsaturated double
bonds, in tfelesitad dirakdhs xstuml Phdetd & meent talds i dhsat ur at ed

carboxyl ate ester groups such as nethacrylate or acrylate groups, for

exanpl e. The notation (neth)acrylate here denagtes n onl th | at e,
such as netﬁﬁrgﬁﬁ%kﬁg%ﬁafé,%EF%y%eﬁ§r18V9§a3%f%:tgh?fQ)wg§§§pﬁé, gu?

al so acryl atfeyrogilcit iasm neidy| actytareéinet hybhasiyphat propectiefkor texanpl e,

and al so m)%éggﬁifg gﬁ%%%ces, more particularly to steel.

The coatings of the invention can be used both on-site

and in-shop.

It has been found that the coating formulations dry
very quickly. Drying times of approximately 1 hour are
achieved. Through the further addition of curing agents
it is possible to lower the drying/curing time further.
Accordingly the preferred in-shop application can take

place within acceptable cycle times.

It has been  found, moreover, that the quick-
drying/curing and well~adhering coating formulations
are also outstandingly suitable for thick coating

films, for example 1-5 mm.

Crosslinkers used are, more particularly, poly—
functional methacrylates such as. allyl methacrylate,
ethylene glycolA dimethacrylate, diethylene glycol
dimethacrylate, triethylene vglycol dimethacrylate,
tetraethylene glycol dimethacrylate, ‘ polyethylene
glycol dimethaérylate, 1,3~butanediol dimethacrylate,
1,4-butanediol dimethacrylate, 1, 6~hexanediol
dimethacrylate, 1,12-dodecanediol dimethacrylate,
glycerol dimethacrylate and trimethylolpropane trimeth-

acrylate.

Resin systems for the cdating of metal surfaces are

known.

‘The coating resin preferably comprises at least one

thermoplastic polymer resin in combination with low



One thernoplastic polynmer is preferably a (nmeth)- acrylate resin, in the
form of honopol yner, copol yner and/or terpolynmer. Wth particul ar

pref erence one pol ynmer conponent can be a (nmeth)acrylate polymer. This

pol ymer can be prepared via the polynerization of one or nore nethacrylate
or acrylate nononers, preferably fromthe group of methyl (neth)acrylates,
ethyl (meth)acrylate, n-butyl (nmeth)acrylate, isobutyl (neth)acrylate,
tert-butyl ERIDAHY! at Basd- hydmoetdy! (Bet h) acryd@Hiess 2- hydiaxypr opyl

(meth)acryl ate and/ or 2-ethyl hexyl (peth)acrylata. -reagents be
styrene o)r/ AT s ireey Wtﬁ&ﬁ’i%lda‘?‘lﬂill%r]%?%%edl?hEﬁgmgPﬁg'{T?\érpol yner

is a copol ymstar@f1but ydr met hpskytisé€a andetyybyhigeihgcr yhakaturated

Oneet hyl enical ly u sq(;etjrat ed nononer conpon%nt corrplgni gﬁscgtlgg st gne

met hacryl at & Oé%’gﬁ e TURCti ofaPPPY. EY& et BT enf G S {mSaT ur Sted

- nmonomer conpaneiiatearypredser aidy dreanelected from the group of nethyl
(nmeth)acrylate, ethyl (nmeth)acrylate, n-butyl (nmeth)- aerylate, isobutyl
(meth)acrylate, tert-butyl (meth)- acrylate, 2-hydroxyethyl (neth)acryl ate,
2- hydr oxypr e (vaia) it y| tethihrgeylatet hyphexyPePREER) - NQEryPRLY. 5
Anot her cl agg19fa dhardmp) asti;enPol JTer ne@SivIS GRETH 4 SEF1 NOSP POy AINS,

copol yners or terpolyners of vinyl nononers suc%gts st.yrene, Vilnél t ol uene,
vinyl " chl or ME&EhaATRAa et &€ rvi APFi dBRE"RhFor i Fet arftlitt Ry 9&Srer, for
exanpl e. Co-sieagentss neyhhe daengiatsyche@sybutach ehwete f oretexagnplfexr The

t her nopl asti ¢ resins form-10% 609 el the resin conponent of the
coating m xteﬁ?aétfpsjﬁe apno<{ yarrlesr? célc)gﬁnlg%%%\ﬁégg%%bnpri se net hyl (neth)-
acrylate, ethyl (meth)acrylate, n-butyl (neth)acrylate, isobutyl

(meth)acryl &g, tefdrit ¥As€ 1@t RYacyybat e s2- Bydrexyethyl a Meidelagryl at e,
2- hydroxypropyl (.neth)- acrylate and/or 2-ethyl hexyl (nmeth)acrylate. One
pol yneric cGffoHerte caRSalso iBe &he egé’fff‘lorprrBéHEPC%Vmgﬁe gppr‘?&ry@e(fi enes
with at | easindnge styeepelymenyl - takheneyam iyhl£hl opirdéerehnygl acet at e,
IVinylidene(ggf¥4é¥eégﬁgégeg%ngenegeeg'(meth)acrylate polymer. This
| polymer can be piepared via the polymerization of one
or more methacrylate or acrylate monomers, preferably
from the group = of methyl (meth)acrylates, ethyl
(meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acrylate, tert-butyl (meth)acrylate, 2-hydroxy-
ethyi (meth)acrylate, 2-hydroxypropyl (meth)acrylate
and/or 2-ethylhexyl (meth)acrylate. Co-reagents may be
styrene or vinyltoluenes. One particularly preferred
thermoplastic polymer is a copolymer of butyl

methacrylate and methyl methacrylate.

One ethylenically unsaturated monomer compornent
comprises at least one methacrylate or acrylate

functionality.

One ethylenically unsaturated monomer component can
preferably be Selected from the group of methyl
(meth)acrylate, ethyl (meth)acrylate, n-butyl (meth)-
acrylate, isobutyl (meth)acrylate, tert-butyl (meth)-
acrylate, 2-hydroxyethyl (meth)acrylate, 2-hydroxy-
propyl (meth)acrylate and/or 2-ethylhexyl (meth) -

acrylate.



At | east one of the liquid nononer conponents conprises nethadrylate
functionalities, with particular preference nethacrylic esters. If desired
it is also possible for an acrylate functionality to be present, preferably
acrylic esters. Moreover, one nononer cgnmponent is nonofunctional, so that
the reaction product with an organic peroxide is thernoplastic and nelts
and flows up to the reaction tenperature of the additives. By way of

exanpl e one ethylenically unsaturated nonomer conponent is selected from
the group of_ nmethyl (peth)- _acrylates, ethyl (Meth)acryl ates, n-butyl

(net h) - acr IBREET | Sbbif y?f(ﬁlégﬁfj‘%fﬁl?ﬁfﬁs?o EPEL b OEGHEmEPE 1EEPY | at es,
2- hydr oxyet hdmdpel maes )yl atepodymets or terpolymers of vinyl

hydr oxypr-opyl (net h) acryl .at eand/ or 2- et hyl hexyl th I m Xt ures
t hereof . MetT{i“He %a%le}? ate ﬁéﬁﬁr%r}%t héﬁﬂ@%?l%%g%ra%’g% ?Le%%lgﬁjtrﬁc%%l’arl y
preferred. Theyl quecdtabapneinydrnpenentclomisle388309% by ingilgetstefr,t he
resin conpo 0 oat Ag.-Al . resin ent ns ;0% 60%
by wei ght, vn\f% %?%I?Igh(%ér S?ef%gﬁggg%é&? O%Q)tgjéy V\g?(giﬁgg' of SPE% cgﬁti ng

m xture. |nilitEadrener fuseRkd®PBrder to cure the liquid coating .
formul ation. Use is made of AZO initiators or organic peroxides. Preferred

initiators ysed are dial kyl . peroxides, ket eroxi des, peroxy esters,

di acyl peroxi s‘?}‘%%?@p%%%kgdggséﬂa/ SPKB‘eﬁoq%y‘ et %’%.wgﬁgg}énp i &0 is
used i n anowHsimfcdubdbdroc 594 the hcqaringuhartypref erence 1% 4% wth
respect to the overall resin conposition. Wen using di benzoyl peroxide as

initiator it is preferred to add a tertiary amne in order_to accelerate
“curing. PrefBre edpalemerdy- goimpeseate RRNdi @Ry 3R 1My hndmeth) -

- N, N-di al kyl -p=£@l i NSyl (meth)acrylate, n-butyl (meth)acrylate,

isobutyl (meth)acrylate, tert-butyl {meth)acrylate,
2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth) -
acrylate and/or 2-ethylhexyl (meth)acrylate.

One polymeric component can also be a reaction product
of one or more dienes with at least one styrene, vinyl-
toluene, vinyl chloride, vinyl acetate, vinylidene

chloride and/or vinyl ester.

At least one of the liquid monomer components comprises
methacrylate - functionalities, with particular
preference methacrylic esters. If desired it is also
possible for an acrylate functionality to be present,

preferably acrylic esters.

Moreover, one monomer component is monofunctional, so
that the reaction product with an organic peroxide 1s
thermoplastic and melts and flows up to the reaction

temperature of the additives.

By way of example one ethylenically unsaturated monomer
component is selected from the group of methyl (meth)-
acrylates, ethyl (meth)acrylates, n—butyl (meth) -
acrylates, isobutyl (meth)acrylates, tert-butyl (meth)-
acrylates, - 2-hydroxyethyl (meth)acrylate, 2-



The fraction of the tertiary amnes as a proportion of the overall resin
mxture is 0.1% 4% preferably 0.25%3% Preferred azo initiators are

2, 2- azobi s(am di nopr opane)

di hydrochl ori de, 2, 2- azobi s(2- et hyl butygonitrile),

2, 2- azobi s(2-net hyl propanenitrile), 2, 2-azobi s(2, 4-di -

nmet hyl pentanenitrile), and m xtures thereof. A substantial inprovenent in

the adhesi on, 1,08/ ddg5 10f tf@ﬁeﬁﬁﬂ&b@?l%e”ﬁt aln st aces 'e%h@vqﬁh'e%\ﬁd
through the additi'on of acid )acryl ates or polyrrerl zabl é mul tiply

functi onal i Z&ERATHRAFCE A C d§ndThe Hed UErét h) adhpracds areM}?rté1 érabl y

sel ected fremihegriour dnd he-4tcarboxyl i cagldse aaét pewttaupkefler ence
bei ng gi ven toed{e} The copol ynerizable, nultiply functionalized
carboxylic &0 &% sel ected with particular preference fromthe group of
. the itaconic acids, fumaric acids and nal eic acids.

The liguid monomer component forms 30%-60% by weight of

the resin component of the coating mixture.

The resin component forms 10%-60% by weight, .with
‘particular preference 25%-50% by weight, of the coating

mixture.

Initiators are used in order to cure the liquid coating
formulation. Use is made of AZO initiators or organic
peroxides. Preferred 1initiators used are dialkyl
peroxides, keto peroxides, peroxy esters, diacyl
peroxides, hydroperoxides and/or peroxy ketals. The
initiator is wused in amounts of 0.5% to %, with
particular preference 1%-4% with respect to -the overall

resin composition.

When wusing dibenzoyl peroxide as lnltlator it is
preferred to add a tertiary amine in order to
acceleraté curing. Preferred tertiary amines are N,N-

dimethylanilines and N,N—dialkyl—p—toluidines;

The fraction of the tertiary amines as a proportion of
the overall .resin mixture 1is 0.1%-4%, preferably
0.25%-3%.

Preferred azo initiators are 2,2-azobis(amidinopropane)
dihydrochloride, 2,2-azobis (2-methylbutyronitrile),
2,2-azobis (2-methylpropanenitrile), 2,2—azobis(2,4-di~

methylpentanenitrile), and mixtures thereof.

A substantial improvement in the adhesion properties of
the coating on metal surfaces is achieved through the

addition of acid (meth)acrylates or polymerizable,



Beta-CEA is the M chael addition product of acrylic acid and is always a

m xture of: -beta-carboxyethyl acrylate where n = 1-20 The acid
(meth)acryl ates and, respectively, copolynerizable, multiply functionalized
carboxylic acids are preferably part of7the polyneric conponent of the
resin. These acid (neth)acrylates additionally have a good di spersing
effect on the col our constituents used. The object has al so been achi eved

by a processy{ar; prpduciig: £0341 Noed or AulBbLkoNse TheiRsoCcesheof g
invention ig characterized in that at | east one eth |§n| cal |y unsaturated
nmonomer conpGHEHt) Y TRt G a3 oRECHEIFREY cgeétﬁﬁcﬁfgn Tt F&n FAY® (et h) -
acrylate froim thge gHOLRrBbxi/NE cdizeardigx yba £t Beh Usr opredpekyer ibadhlee,

-multiply functionali, zed garboxylig, acids and the.customary auxi.li.aries and
addi tives are- ot ynmer? zedgbégzgreansﬁ;g? f r &85F; éff“gﬁllzsgll)?t’reri ?éltli;%olr?.ly :
Thi xot r opi ¢ fadjatviasasl icaed becaskedxiyhior dercitds | preveseheckhdol ogyth i n
order to make f.hi at. [ I N one Licatd oppst ep.5HIeY are
added in an&uan].{%%rlaéé)/e %}%gg%fg&e%rgab @O%. 5?‘%@1 9 %se on the taé:t al anount
of the coatiamjddt fwnaisey Pposds MHrd fierlokt tadydad] uvants or di spersion

adj uvants t e -adgeds sPrige 1o dliee BPRldGaticen gf_»oah@tw@fi Rty itdhe
nmetallic surface the organic peroxjde is added. This initiates the
free-radi cal2F¢h@tbn-5 r?]t“}‘%y%ﬁur@ex%qr%‘? h the liquid coating cures.
Typically the cure tine is 30 mnutes. It can be varied through the anount
of initiator and accel erator. o :

- O\L/\H/O%H

0

beta-carboxyethyl acrylate
where n = 1-20

The acid (meth)acrylates and, respedtively, copoly-
merizable, multiply functionalized carboxylic acids are
preferably part of the polymeric component of the

resin.

These acid (meth)acrylates additionally have a good

dispersing effect on the colour constituents used.

The object has also been achieved by a process for
producing coating formulations. The process of the
invention 1is characterized in that at least one
ethylenically unsaturated monomer component and at
least one polymeric component with an acid (meth)-
acrylate from the group of the dicarboxylic acids or
copolymerizable, multiply functionalized carboxylic
acids and the customary auxiliaries and additives are

polymerized by means of free radical polymerization.



The coating fornul ation can be applied by neans of spraying technol ogy;
brush, roller, spatula or dipping process. As an alternative it is also
possi ble to use a nulti-conmponent spraying system The netal surface is
typically cleaned . before the coating §s applied, in order to renove
processing residues and the like. In sone cases priners are applied as
well. It is also possible to apply a topcoat, for exposed netal surfaces,

for exanpl e.py, f@%heg E‘é&mﬂ@tbQQdf Qh MBS €9NMBRibSRG a resin
syst emw th at east one e [ eni cal y unsat ur at ed nononer corrpqnent

characterlzéd“inr@%%&oﬁﬁerénapédﬁﬁ [t dia ket BEFY nEPRE LRBRPERSRLDE S h an

acid (neth)agf yé@éeapﬁm@bxmhl Zs":ttage Thiby i By fadeeid onal b@ednear baxylic
acids selected fromt

Q|c rboxylic i ds_and, AZO |n|t|ators
or organic 6%?&%Vde8regeg gg ??%%a@@or Sgtotthi Al
characteri zesf ithd hatattirey aci d (neth)acrylate is selected fron1the group of
beta- CEA. 3. Coating' formul ati onaccordi ngtoCl ai m1, characterized in that
t he copol ynerizable, nultiply functionalized carboxylic acids are selected
fromthe grdup iof aheo i pasohb ke afpysvet iragi edaEvastan@rmsiene radions.

adjuvants to be added.

Prior to the application of the coating to the metallic
surface the organic peroxide is added. This initiates
the free-radical reaction in the course of which the
liquid coéting cures. Typically the cure time 1is
30 minutes. It can be varied through the amount of

initiator and accelerator.

The coating formulation can be applied by means of
spraying technology, brush, roller, spatula or dipping
process. As an alternative it is also possible to use a

multi-component spraying system.

The metal surface 1s typically cleaned before the
coating is applied, in order to remove processing
‘residues and the 1like. In some cases primers are

applied as well.

It is also possible to apply a topcoat, for exposed

metal surfaces, for example.



4. Coati ngformul ati onaccordi ngtoC ai m., characterized in that one polyneric
conponent is selected fromthe group O thernoplastic resins. 5.

Coat i ngf or mul ati onaccordi ngt oCl ai n8, characterized in that one polyneric
conponent is selected fromthe group. of honopol ynmers, copol yners and/ or
terpolynmers of a (meth)acrylic resin. 6.

Coat i ngf or nul ati onaccordi ngt ol ai mL, cgharacterized in that one polyneric
conponent conprises a (neth)acryl at e “copol yner.

Coat i ngf or nul ati onaccordi ngt oC ai nl, characterized in that one polyneric
conponent is conposed of a methyl (H&¥Msacrylate, ethyl (nmeth)-

acrylate, n-butyl (neth)acrylate, isobutyl (neth)-

1. Coating formulation for metals comprising a resin
system with at least one éthylenically unsaturated
monomer component, characterized in that there are at
least one polymeric component with  an acid
(meth)acrylate or polymerizable, multiply func-
tionalized carboxylic acids selected from the group’of
the dicarboxylic acids and AZO initiators or organic
peroxides.

2. Coating  formulation  according to Claim 1,
- characterized in that the acid (meth)acrylate 1is
selected from the group of beta-CEA. '

3. Coating formulation according to Claim 1,
characterized in that the copolymerizable, multiply
functionalized carboxylic acids are selected from the
group of the itaconic acids, fumaric acids and maleic
acids.

4. Coating formulation according to Claim 1,
characterized in that one polymeric component 1is
selected from the group of thermoplastic resins.

5. Coating formulation according to -Claim 3,
characterized in that one polymeric component 1is
selected from the group of homopolymers, copolymers
and/or terpolymers of a (meth)acrylic resin.

6. Coating formulation according to Claim 1,
characterized in that one polymeric component
comprises a (meth)acrylate copolymer.

7. Coating formulation according to Claim 1,
characterized in that one polymeric component is
composed of a methyl (meth)acrylate, ethyl (meth)-
acrylate, n-butyl (meth)acrylate, isobutyl (meth)-



10 acrylate, tert-butyl (nmeth)acrylate, 2-hydroxyethyl (neth)acryl ate,

2- hydroxypropyl (nmeth)- acrylate and/or 2-ethyl hexyl (meth)acryl ate.

Coating formul ation according to Claim1, characterized in that one

pol ynmeric conponent can be a reaction gpoduct of one or nore dienes with

styrene, vinyltoluene, vinyl chloride, vinyl acetate, vinylidene chloride

aﬂd/or vinyl ester. 9. Coatingfornulation according to Caim1,

characterized in_t ne et nongr ent

conprises a net hact Ilaoce ‘or %%t{;{ga@]fﬁng&??g%g%&ggag% " h(}a%%‘

Coat i ngf or nul at i @¥dicdor di(mgtho agrailate, chardydepryedopylt hatneie) -

ethyl eni cal |y unsgtynaled dmyire 2wmylcom@ﬁr%%mé%

(meth)acrylate, ethyl (neth)acrylate, n-butyl

(Meth)acryl ate,isobutyl (meth)acrylate,tert- butyl .(nmeth)acryl ate,

2- EyFILoxylet?zyl g)fmfalﬁlﬂ@.Crﬂo&ﬁr@,lazzlbyﬁrO)aWOQWhg( netcth) accybdive ang/ or 2-

et hyl hexy met cr te.. 11 Process for produci a f L | ation

according to d alﬁﬁ I% ct aact er’t zgg n %t fat® &ty Lﬁl‘ Q? %%ggél!ti%g}:e% ?:{;I |y

unsat ur at ed nonorper a:onpeqembna@dfoejtudtea:sﬁ one pal yrerd cdtm@n@mthwth an

acid (methjacryl oot nfecqookfx;{gwteatabﬁe,wlﬂﬁw ftmﬁtdﬂnfélze@lwlboxyl ic
p o [

acids fromthe gro ‘the di éarboxyli ¢ acids and the typical auxiliaries
and additives ar @5sd1affer |‘@éwlﬂyj%r$§“ld¥r3f4ee@rf%{d?%aww yir$zat i on. 12.

- Process for produm ng a coatl ng formulation according to Caim 11,

charadteriz d i n aUXI ari es tand addi tives used Qare i r1| t| at orls
pref erabl y rganl éﬂ%(l d prmulation  according
. characterlzed in that one ethylenlcally

unsaturated monomer component comprises a meth-

acrylate or acrylate functionality.

10. Coating formulation according to Claim 1,
characterized in that one ethylenically
unsaturated monomer component comprises methyl
(meth)acrylate, ethyl (meth)acrylate, n-butyl
(meth)écrylate, isobutyl (meth)acrylate, tert-
butyl (meth)acrylate, 2-hydroxyethyl (meth) -
acrylate; 2-hydroxypropyl (meth)acrylate and/or 2-
ethylhexyl (meth)acrylate. '

11. Process 'for producing a coating formulation
according to Claim 1, characterized in that at
least one ethylenically unsaturated monomer
component and at least one polymeric component
with an acid (meth)acrylate or copolymerizable,
multiply functionalized carboxylic acids from the
group of the dicarboxylic acids and the typical
auxiliaries and additives are polymerized by means

of free radical polymerization.

12. Process for producing a coating formulation
according to Claim 11, characterized in that
auxiliaries and additives used are initiators,

" preferably organic peroxides.



11 13. Process for producing a coating formulation according to Caim 12,
characterized in that initiators used are dialkyl peroxides, keto

per oxi des, peroxy esters, di acyl peroxi des, hydroperoxi des and/ or peroxy
ketals. 14. Use of the coating formulaghon according to Claim1 for coating
met al surfaces. o

13. Process for producing a coating formulation
according to Cléim 12, characterized in that
initiators used are dialkyl peroxides, keto
peroxides, pPeroxy esters, diacyl peroxides,

hydroperoxides and/or peroxy ketals.

14. Use of the coating formulation according to

Claim 1 for coating metal surfaces.



