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200700421 1 Coating formulation with enhanced net al
adhesion The invention relates to a coating
formulation with inproved netal adhesion. 5

o+ %ﬁﬁural pai nts and varni shes prevent rapid
Q??aﬁ? ation and mai ntain thg'functioning of
bui I dings. For every building material, every
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manu urers o i ng parn ér o nlzed
and tailored coating materials, usually conblned into
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ue and can_ be used al nbost universally. Moreover
cémPﬁPﬁeBumﬁEal1§d§?§aéﬂures woul d be inpossible
wi thout it. Wde-span bridges, masts and chem ca
plants, are erfcted from unallqred or lowalloy stee
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hr g - ener yrron &t Hed®
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315‘19'118% §NeJLdh1xi dehor %%Eﬁizea_h%rﬁ eehi160BRONEM ting

gr adual | ﬁ I"'oses nmteri al £eo ardizes stability
omat%aaa 2ar e Lhpacrryined E3FPosVeRe®dnt rol syst ens
are conposed of a plurality of conponent coatings

PSR, oL8, b 2hL 218 op2D 200" Nt crold W S LGB an

basecbat ysabloaémbshdens veassilsty . pMdﬁ@dﬁQﬁiﬂbaﬁtamdthlld

r ?f@étt?fe% desk ’J.rhn% gé’ik&fg\e% k%lotLR it W'de—span
e coa functio

er nedi rovi ng t he Darri er
Tbﬂél@@@%oatma@ﬁ?@r é@dmeghmcabsugkaaﬁcse e et h@rgﬁéeﬁanﬁrom

ang: OPd | £@l o AUBLLLY 108yt Becll Nek el Ottheh iWoldSss has a
Cgigggematlc quality: when  atmospheric oxygen and
molisture are present simultaneously, it corrodes. 1In
corrosion, the high-energy iron metal obtained by the
smelting process undergoes conversion back into its
natural and low-energy oxide form, rust. The steel
component gradually loses material. This Jjeopardizes

stability or load-bearing capacity.

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, 1is followed by the
intermediate coat, for improving the barrier function.
The topcoat ensures weather resistance on the one hand
and optical gquality 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.
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and gl oss. Al kyd resins and hi gh-grade pol yurethane 35
bi nders based on acrylic resins and aliphatic

pol yi socyanate curing agents are nowadays the nost

[ bi nders. 200700421 One probl em associ at ed
mﬁﬁﬁyiqggacoating of building™ materials is the
adhesi on of the corrosion control systenB to the

fferent materi als. r can be in ted,.
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corrosion dana ere Oten t

apphnercen- si i dlub@ ncasr 20 LRt igPPhasta gblhty

Pt efi 25 F eth o NOWSVEF i n @ Epdies Shopre apphi €atd Ong, ﬁh}ﬂ&ﬁ:ant
these can take place under controlhﬁ%}cogdltlons
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exdyblas goodradhesiwit pr dper eings, compp el par tdagalar | yhere

t0; St ahe surfaces.

Often the «coating 1is applied on-site during 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 time becomes impractical, Dbecause
the components cannot be moved wuntil 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-
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30 A further object was to provide a process for
producing it. The object has been achi eved by coating
formulations 35 for netals, conprising a resin system
WohEs88ad€ast one ethylenically unsaturated nonomner
conponent, characterized inthat there are at | east
one polyneric conponent with an acid (neth)acryl ate

or _CcopQ 200700421 .3 rizable,. .nul tinpl . .
hREEPRRYr e taarbaly TR Re ML, BidToanyite acids
geelpcotdt fiscdi tarbgxyplipc odcitte. diSarpoxyiligl ydidshas
been found that the new coating 5 fornul ati on has

out st andi ng adhesi on properties to netallic surfaces,

nbREPpartnedartly t@sstleeen Trincbathags ©iet hew coating
| pYeRtlaniean hesusesithetth Al tRihaihd N- rdfedt to
has b& n foung that the coatlng ﬁgrnulatlons ry very
qUFER ;lctﬂ}?f §oErmelCof BPPFIKIELeYy TP REGF ar e

achi eved. Through the further addition of curing

agent Lt IS p I,bble.to |lower the drying/curi tine.
R P neP 1R Ry aitigr  TRRCRTRr bFRcHe) WBE PP hiice
apptli tatsbopecan take place within acceptable cycle
times. It has been found, noreover, that the quick-

drging/curing and wel | -adhering coating fornulations
2Bt are@za| bgeBut sy wdi ey stih®asic®Figld t ApERuéshirRg dry

fizé{_@, qFQEFQ&@WFDjlr?yilT@ ﬁﬁ'{ﬁe@'?ﬁsh? k@&&inats@dyarlehhm €are
articul ar ol y- functional nethacrylates such as
Pt ShefhatpsPied. chgs TueRiRana sl of euting Hoents
divei bapoysabee doetlbykenehgl woolirdy ethiacy Wiate, further.
tfi ol . di ryla len
FUEPYLR08 DLl e el BLISELENLANE an vae
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 glycol dimethacrylate, diethylene glycol
dimethacrylate, triethylene glycol dimethacrylate,
tetraethylene glycol dimethacrylate, polyethylene
glycol dimethacrylate, 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 coating of metal surfaces are

known.

The coating resin preferably comprises at least one

thermoplastic polymer resin in combination with low



10

15

20

25

30

35

gl ycol dinethacrylate, 1, 3-butanediol dinethacryl ate,
1, 4- but anedi ol di net hacryl ate, 1, 6-hexanedi ol 30
di met hacryl ate, 1, 12-dodecanedi ol di nethacryl at e,

9538§§¢¥ (i methacryl ate and tfimethyl ol propane
trime

acrylate. Resin systems for the coating of
net al surfaces are 35 known. The coatlng resin

pregera % ri ses at | east one goplast havi
si n 1% Tonbi"WACTEH “wi t h‘”f ow 200700527 4 Hevind
metbglkalicrady mpserersted clouwpdrensriteyi ngy the form for

eé%hg%ca' ¥ U”%ﬁ_ lf{aatbeedcadOUbeiﬁqe?{}gf?ai{}at he, d 9 rated

f or | e of a a-beta eth saturate
cefiﬁbsawéeéeeste@rtegfr ouiOERE h agclﬁet R&cr yrr%ﬁr@qrryl@te or

a§6¥k§5€eg edRps, f ebrexagphbee . The notation
(et )acry ate here denotes not only nethacryl ate,

such as nethyl nethacrylate, ethyl nethacrylate,
ethe, horaexanpl ermelwlt) aalrsQ aaer ylraires Idersatcds asnot  only

t | t t | at
e By S Do BR Y e wbicherr v TEE ety
imepheteyébty,a QM@th) -facr et lreasi buti nal he faﬂrwlﬁte,
a]tEe an%/t?lr 1t e%egkigﬁé V!E

artlcd% T e erence Yone pol y conpo ent Can
(ﬂ%@ﬁ@b@ryﬁaﬂeabéPyﬁeKtuIﬁﬁsOfp@PPﬁer can be prepared
via the polynerlzatlon of one or nore nethacrylate or

acr Iate nono rably fromt roup of

Ty L RRERApEr ph ot cBOTHRY] 36 (MATHRAht & (meth) -
nabnyyhténethmamryhatehelsmhmtybf el 1gamey, at@polymer
tert-butyl t cryl et hyl
RS A e AT Rsr S epiy B eI ar e DhRAFOENCe  one
reinyehegghponenh) aenybat e @?—tﬁe@gmytlﬁrm;p@efmer This

SEYTFREr OVl M 19LUEHLSs P& PALd | pYb oRbYiPEEISAT 8% 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-
ethyl (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 component
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.
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25 thernoplastic polyner is a copol yner of butyl
nmet hacryl ate and net hyl nethacryl ate. One
et hyl eni cal | y unsat urated nononer conponent conprises
0 ? ,pone nethacryl ate or!fcrylate 30
fanctrionality. One ethylenically unsaturated nonomer
conponent can preferably be selected fromthe group
of methyl (nmeth)acrylate, ethyl (neth)acrylate,
n-butyl (neth) 35 acrylate, isobutyl (neth)acrylate,
t anbthetrylclaset )t Eernylagtlest2-dyos bxyet hydés {met ddmprises

SRR Y ey BN, (B CISERIOERRE0) B i
CWQQ@méﬁStﬁ@ﬁ@o@%xﬁﬁX¥QﬂﬂqnﬁWnYkﬁﬂkﬁﬁQﬁwwﬁl%E% chloride,

hQaRRe! WIRI St &£ 0PR] YIB! $o ik EREBQHMEE%%dﬁBﬂ“ﬁbHyl ester,
mononers such as styrene, vinyltoluene, vinyl

chPEr i &AM LG ny | CURRII Y| YRV deRE cKliGricte anidt 2as
vbayhkdesher, fokkoexaxpnpl.e. Co-reagents may be dienes,

such as butadiene, for exanple. The thernoplastic

resins form 10% 60% by wei ght of the 10 resin
c@hpom@ﬁmmmphamkﬂaxndskpsﬁﬁmmmelo%héObobymmeﬂght of the

C?@Egﬁeﬁkm BHeBQWB ?§F”?BQ¥%FgcryFateécry'ate et hyl

acryfate, n- i sobut yl
(met h)acryl at e, tert butyl (nmeth)acrylate, 15

o ol or st St oy e
acr a
pBFgﬁé?FE'CS gﬁedﬁl ﬁg}éﬁ? 4 ﬁ%@%ﬁh%qry%ﬁte,

ongobttiDre ﬁﬂléiﬂeséld/mﬂhaté‘é Ieastrtebatszuyr emestivjaytylate,
2 quene yl ride |nyI acetate, vin I|d

A EERER e i e Y| 2B Bk vpr Ble (EREen -
|aquyaahen@né/ocoﬂpehbmﬁheawhpKm@éb apsyhateyl at e
functionalities, with particul ar

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 liguid monomer components comprises
methacrylate functionalities, with particular
preference methacrylic esters. If desired it 1is 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 is
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-
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25 preference nmethacrylic esters. If desired it is

al so possible for an acrylate functionality to be

present, preferably acrylic esters. Moreover, one

np onponent is nonofunctional, so 30 that the

reaction product with an organi c peroxide is

thernopl astic and nelts and flows up to the reaction

tenperature of the additives. By way of exanple on

I RRVRERPYL unoarih SUGE mortir | 3898 ponertet iy Lhexy]

séhethpactybatebe gremg of methyref met hemeo§! at eMethyl

e c ate I I} :

B g R e A

aergfaresd. 2- hydroxyet hyl (nmeth)acrylate, 2 200700421

6 hydroxypropyl (neth)acrylate and/or 2-ethyl hexyl

(meth)acryl ates and m xtures thereof. Methyl _

et Pact §Pa eMaRAMOL e CRPPRERVL dCKPatid3qds by weight of

paé | &b afi | yompoeEetred. the TheatiAyi digvOOEES

conmponent forms 30% 60% by weight of the resin

conponent of the coating m xture. The resin conponent

foiers A984160% dypaweght , fawrnd LAR-p@®ti duy arweight, with
9 0 Eght .0f the  ceati ] Xt ;

o e P e D ey o Plur s R | (g ¢king

cobttwee- fornmul ation. Use is nade of AZO initiators or

organic 15 peroxides. Preferred initiators used are

di al kyl peroxi des, keto peroxides, peroxy es,ter,sd _

dt eyt 2T et oxkF S ey dPopEFEXi d&s SHRE drSer coating

kegehslaghen. | Ukl alOrmade used A20 abpubi st 6fFs005%dmyanic

5% wt partj cul ar ef erence, 1% 4% w t h respect ..t

e At o S S ee crdbE E bR e wnetedit ngre - @iyl

dbdoerrzioyd s per deitde aseroktdaspor iperoxy esters, diacyl

peroxides, hydroperoxides and/or peroxy ketals. The

initiator 1s wused in amounts of 0.5% to %, with

particular preference 1%-4% with respect to the overall

resin composition.

When using dibenzoyl peroxide as initiator it 1is
preferred to add a tertiary amine 1in order to
accelerate 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,
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preferred to add a tertiary amne in order to
accelerate curing. Preferred tertiary amnes are N, N
25 di methyl ani | ines and N, N-di al kyl - p-tol uidines. The
%3&%66&5 of the tertiary am ngs as a proportion of

e overa resin mxture is 0.1%4% preferably
O 25% 3% 30 Preferred azo initiators are

2m51g%82ys( Gld%ﬁ%%ﬁgﬁ% Itég$ydrqu(ﬂéé¥a The acid
2, (Rebhpbtsy2anethyye qpmmmkvlj/ epellcPedzdhics( e dgroup
%hxlh%er&]a{g%é%%i ecg ?gﬂn f h?alfgﬁ%ul%err Egefegéer&e eing

stant i emen hesi on erties o
tﬁéV@OatlﬁQ oanﬁE@l surfifces e akbmeneehl e oughngheiprly

aﬁgh&wangil@ead Cridaarid atesi @ pakynerdzabli®g  with
7 multiply functionalized carboxylic acids.

Tﬁ%rééFHla{nﬁ%fa%ﬁ}}Caﬁ e$T8Me phef SFQNPY <k &bedt Fromic
theigs pupumgf:lt:hacdusaébaxml(aﬂélacadespart i cul ar

pref er e bein g

c%ﬁ%??ﬁ@g fﬁblg%enuk EF§95 ??é?%ﬁ%ﬁuﬂpﬁ?qy arBoxy??ryllc
agcis aneé sel etwedswiat hixparei odlar preference from

the group of the itaconic acids, fumaric acids and
mal ei c acids. Beta-CEA is the M chael addition product

of acrylic acid and is. al s a mxture of: 10 Yo o~
Il onn H O beta-carfoxye acrylate where n = 1-20

beta-carboxyethyl acrylate
where n = 1-20

The acid (meth)acrylates and, respectively, 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 is 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.
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nmerizable, multiply functionalized carboxylic acids
are preferably part of the polyneric conponent of the
rgg g_These acid (neth)ag{ylates addi tionally have
a gooé) i spersing effect on the col our constituents
used. The obj ect has aIso been achi eved by a process

g rodu0| ng fornul ati cess

BB PR BRe P Pl ERthcrar | bod T nie SeSeRrESomStove
ethygl eheoablgyf,unsatw@ezedtuomarker thdrponerdt angk gpossible
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acrylate € grou f the dlcarbox I c aci

30% Capolywﬁﬁeﬁﬂﬁky @n$%ﬁp1yrf@ﬁ@ﬁﬁoﬁﬁhlié§ datisdx yameunt
agkdsnhandoLhengustonary auxiliaries and additives are

pol ymeri zed by means of free radical polynerization.
200700421 8 Thixotropic adjuvants can be used in

ortdet st Qlisﬁ'pb@‘éelblllée froliealsaglﬁng My deinto @?k&lﬁﬂ%ﬁéﬁon
coatings. po n .one application step. They are
a%@%ﬂvgﬂtgngﬂn g 89d 8% 29 preferably 0.050- 1%,

based on the total anbunt 5 of the coating. It is

a 0SS Iy t r

S ooEnrS CBCheTRAGEa 10 Br oL R b ot Rt
tﬁ@rE@e@ et xRN ket BEFPE1dgurfnceddnd.- orT@arﬁ cinitiates

peﬁ@mf%el—%a@%eq F8L St Bht i3t e@het%ufﬂsee s2di@alch the
céign in the course of which the ui d coatln

chPr% TypPRAFRY t ABTEGre tivheSad! Ysotﬂﬁ utesse | ¢t is
bg0 vatmete $ hr aigh cale BaOUNREr DEd I ddidh attbre aatlount of
acce er tor, Jhe coeé%ggogornulation can be applied by

TR or ana acce
nean

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 is 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.
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sprayi ng technol ogy, brush, roller, spatula or dipping
process. As an alternative it is also possible to use
a 20 nulti-conponent spraying system The netal

4f§5§ &s typically cleaned_before the <coating is
app in order to renove processing residues and
the like. In sone cases priners are 25 applied as

well. It is also possible(%fzgﬁgly a topcoat, for
exposed netal surfaces, f npl e. 200700421 9

Clainms 1. Coating formulation for netals conprising a

rfSI n Cé%/ts%r%n %EHu?EtHSRS%O@ﬁ?&J‘Jﬁé egb Ef'¥i8g a resin

unsat ur a oner cCoO arac r| Ze
t hat t$esteernrelblp &éaé?aéﬁeop@I ;ﬂtéxml@r@mﬁidnfemnmﬁwated

an ac'ﬁbn&ﬂ@¥rQ§%§¥ﬁ@ﬁ€ oéhQQEMHEEhééglgn %%b&'mﬁére are
func- tionalized car oxx ic acids selected fromthe

group ®F tife s caMBoxyPil¥MEEiids. CPOPONeRbat VY an acid
f or mul gdé o) a?te;ﬁ@;[aﬁwg ¢ @l Mdrizadles actrrliwzigs yy N func-

that the ac th) ac e is el ect d fr

group of Ibaelltla %ﬁ %%b%’yy%b%t i ﬁﬁlasr rrﬁfE %acc% f nghe
to C aimdp oftharacderadeokyhitc hatidhe

copol ynmeri zable, nultiply functionalized carboxylic
acids are selected fromthe group of the itaconic

i ds,Codtumer i ¢ Trirysl aliePal elecardidyd 204, Gdatithg 1,

f or mul atdon-accosdli ngnt o Kl fhd. achar agten) zed !LQte is
t hat one pol ynmeri c conponent is_ sel ected fron1t

gr oup LG HSGHopT At 1€ rTGHS . 02 Ps 2Tk i ng

formul ati on according to Caim 3,

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 is

selected from the group of thermoplastic resins.

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

resin.

6. Coating formulation according to Claim 1,
characterized 1in that one polymeric component

comprises a {(meth)acrylate copolymer.

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

sel ected fromthe group of honopol yners, copolyners

and/or terpolyners of a (neth)acrylic resin. 30 6.

QE 4 - ormul ati on accordln? to daima1l,

charactérized in that one po 9ner|c conponent

conprises a (neth)acrylate copolyner 35 7. Cbating
[ characterizegd

e plpaecor ELRg kg™ Mg 2SNACHY 2 oxy-
(ne:ﬂgathylateln@tmyé?fyfahé, aCZjﬁfdfpxyptm@yl (meth)—
ST TIBEEY B8 0B Y L ITLDL L 00 (ROCRTat Bylate )

(et h)acryl ate, 2-hydroxypropyl (neth)- acrylate
agd/ orc2s et iyl hexylnd et dacryl@tera @ @ati naim 1,
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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)acrylate, 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 wused are initiators,

preferably organic peroxides.
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