WD 01/ 74499 PCT/ GB01/ 00820 DESCRI PTI ON COATI NG COVPCSI TI ON Thi s invention
relates to a process of primng a surface, especially that of a vehicle,
eg. as pa refinishing wherein 1. a radiation curabl i
conpositigﬁuﬁ§¢§?rst applied and is cured by Wradiation §%§&§Eﬁ%ﬁg)priner
is topcoated by one or nore topcoats. Coatings used for the repair painting
of notor vehicles generally conprise several |ayers of different coating
conpositions. The initial coating is uslually a primer coating. The priner
coating provides adhesion to the substrate, which can be bare netal or can
be existing primer or topcoat or RESGRIFTHON these depending on the

nature of the repair. The prinmer is also fornmulated so as to provide a
relatively thick layer of coagbaATN@COMpeRITI®Nanded (al so known as
"flatted' ) using sand- or glasspaper so as to obliterate m nor
inperfections in the substrate and so provide a perfectly flat surface for
subsequent | ayers of coating. The prinmer thus commonly contains pignents
and/or fillers to allow.it to be sanded easily. Typically the thickness of
the primer coat i HysHventigrereigtesiosproeess Of priminga surfase, gspéaiadty, that ofiopcoat i s
applied which itself can conprise nore than one type of coating such as a
basecoat anehirlelegassqratof a@efiniShiagsvidreifoat i ng conpositions, which is well
known for use in prinmers, conprises a hydroxyl functional polymer, such as

a polyester or VO DLgfadR bl SHad/ &%@iﬁo% is first applied and is cured by

UV radiation and

2. the primer is topcoated by one or more topcoats.
Coatings used for the repair painting of motor vehicles generally comprise several
layers of different coating compositions. The initial coating is usually a primer
coating. The primer coating provides adhesion to the substrate, which can be bare
metal or can be existing primer or topcoat or a mixture of these depending on the
nature of the repair. The primer is also formulated so as to provide a relatively
thick layer of coating which can be sanded (also known as 'flatted') using sand- or
glasspaper so as to obliterate minor imperfections in the substrate and so provide a
perfectly flat surface for subsequent layers of coating. The primer thus commonly
contains pigments and/or fillers to allow it to be sanded easily. Typically the
thickness of the primer coating will be from 50 to 200 wm. Over the primer, a
topcoat is applied which itself can comprise more than one type of coating such as
a basecoat and a clearcoat.

One class of coating compositions, which is well known for use in

primers, comprises a hydroxyl functional polymer, such as a polyester or



acrylic polyner, and a polyi socyanate. These two conponents react together
after application to the substrate to forma pol yuret hane coating. These
conpositions are often thus referred to as 'pol yuret hane coating

conposi t ivWA91/74482 t hough strictly the pol yurethane is only FGVGRU/O$EN t he
coating crosslinks. Polyurethane primers of this general type have been
known for at |east 20 years. One problemw th using pol yurethane priners is
that sufficient time has to be alloweg for curing to occur before they can
be sanded and topcoated. If a prinmer is sanded and topcoated before it has

cured suffighroid éd’lgm%ﬁ " hd BistlabateThie WbicoRBbnl AFeLOMRMMARY, Bnd (he

topcoat can | ri‘mer [ ea earance of the
coated artic| e. élcallﬁea rimer has to be cured for 2-4 hours at

anbi ent t enBET PBIAtGRY ST B doanm pelyuraternc copinm i Eese Al t er nati vel y

it can be baked at approximately 60 C for about thirty mnutes. This
option is ofompositions preedfear thds asfeired ui ad ipsbarethdneadoladng vempsegicions’ which is
usual ly reserved for the curing of topcoats A second problemwth

pol yur et hangpi mﬁuy%hé Qﬁ@ﬁémeq@ #fBrmedSh Hl@lcﬁathlitl%@rolsﬂ(rﬂéss of

or gani ¢ sol vent Due’to ronrrent con5| der ati ons ere 1s a general
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so-cal l ed high solids conpositions. Hi gh-solids conpositions are
sol vent bor ne corfassprobiams withtiisig palyerathanapriseest is vbdtysuffigént| timehaof non-
volatile materials such as filmformng polyner, pignents and fillers and

a rel ativelgy belalowke 6 citingHOURRUIE bETBIMBEY can’bePdaplbE BhdMidploedmuk at i ng hi gh

solids coating WO 01/ 74499 PCT/ GB01/ 0082 3
primer is sanded and topcoated before it has cured sufficiently, sanding is very
difficult and time consuming, and the topcoat can interact with the primer
leading to poor appearance of the coated article. Typically a primer has to be
cured for 2-4 hours at ambient temperature before it can be sanded and
topcoated. Alternatively it can be baked at approximately 60 °C for about thirty
minutes. This option is often not preferred as it utilises valuable oven space,
which is usually reserved for the curing of topcoats

A second problem with polyurethane primers is that they contain

relatively high levels of organic solvents. Due to environmental considerations
there is a general trend in the coatings industry towards coating compositions
with reduced solvent content. One way to achieve a lower solvent content is to
use so-called high solids compositions. High-solids compositions are
solventborne compositions, which contain a relatively high level of non- volatile

materials such as film forming polymer, pigments and fillers and a relatively

low level of organic solvent. A problem with formulating high solids coating



conpositions suitable for use in painting notor vehicles is that the
conpositions have unacceptably high viscosity. This is because the film

form ng W+§Hﬁ{4gqn traditionally used in this field have a_PQiF%O%bs%ioon

Vi scosi t solids solutions. The high viscosity gives rise
problens in application with poor flow out and consequently poor
appearance. A third problemw th pol yurethane prinmers is that they suffer
fromthe disadvantage that polyi socyanates are known respiratory
sensitisers and so considerable care nust be taken in their use,

par ti cul ar | yorhposjtiensesnitableifat asd mrpaidting metqpaiehicles ps thyt thy dolgposipionat or
during spraying. This usually requires the operator to wear an air-fed

br eat hi ng -un%ﬁe%%%% 1ih ﬁkéo%ftg?‘f‘ﬁﬁ?istl}’e%uﬁ%fthé)ﬁkfe?gorggﬁ%%?Fyirﬁ&?l e. A

fourth problemwt ane prinmers is that t usual l'y

provi de excel l.ent hum dity. a rrosjon resjstance when appl.ied over bare
netal. A sE Pﬁ’ﬂ"’é{}e‘l‘s@a ‘qu‘ﬁ\gfekﬁgav&%b‘ﬁ?‘éﬂﬁﬁ’roprf%?coﬂg'e’d’smgg Sg'édsappl ied to
the netal before the polyurethane primer is used. This further increases
the tine resphitiand. the kighplissosity pives ejsaite prodensineapglisationewithl paopr ocess
that utilises a priner conposition that can be cured by exposure to W

radi ation hayyRet and 85dselq@¥hthMddr appéfiiceand substantially no W-C
content. The process can be oOperated easily and safely in a typical

aut onoti ve refinjsh. hod op..Little or no.organic, solve .S emitted
during the appl i%i‘?ﬁ@r?%ﬁ@i‘ﬁ?%%i”ﬁ&%?%@? dﬁ{Paﬁﬁ{g}’ﬁPﬁ[ﬁg Ogh{ﬂebe appl i ed
and cured in a very short tinme-period. The UV-cured primer gives excellent
hum di ty Wolisaivzmags thaCpoGREPEY apdesare Anown respiratory sensitisers and so

considerable care must be taken in their use, particularly to prevent inhalation of
the paint spray by the operator during spraying. This usually requires the
operator to wear an air-fed breathing mask. Clearly, an alternative type of paint
is desirable.

A fourth problem with polyurethane primers is that they do not usually
provide excellent humidity and corrosion resistance when applied over bare metal.
A separate etch primer or adhesion primer needs to be applied to the metal before
the polyurethane primer is used. This further increases the time required to
complete the repair.

We have discovered a process that utilises a primer composition that can
be cured by exposure to UV radiation having a very low UV-B content and
substantially no UV-C content. The process can be operated easily and safely in a
typical automotive refinish bodyshop. Little or no organic solvent is emitted
during the application and cure of the primer and the primer can be applied and

cured in a very short time-period. The UV-cured primer gives excellent humidity



and corrosion resistance, even when used w thout a separate etch priner or
adhesion priner. Radiation cured coating conpositions are well known. The
current state of the art has been summari sed in the Septenber 1999 issue
of the ENWQPEEHIY Coatings Journal, pages 21-49. Applicati BRTIGBOMIRPy
limted to flat substrates that are coated on a production line. Curing is
sonetines carried out under an inert atnosphere. This is a very different
situation to vehicle refinishing. Appligation is carried out by skilled
craftsnen, every repair is different and the coating is wusually applied in

the same ar ggy EdiadsidSrebis@htel SenWhd ed'%vif}%qiggf%p%té:é{&?grim%g&“ ng that is
suitable for vehicle refinishing needs to be safer, norée robust and nore
adapt abl e than the conpositions described in the above article. In addition
it woul d, o?‘ﬁ%’t‘j’l‘”‘é’é{m%e extrenely difficult to operate under an inert

at nosphere in a body shop. There have been sone disclosures of radiation
cur abl e conposi t Radigtiémcured ebatirigecangfdsiticals akeitveld knewnf Theewerehtibtaie neet t he
above requirenents. WO 98 40 170 describes a coating conmposition that cures

by two di sgf@etart NRGReR Sufim@ssd iﬁ?&h@?;:%@fﬁnei@@ il etqﬁﬁérﬁb* eqiir abl e by

addition and/or condensation and is omradically polymerisable

doubl e bonds_and syst B | bl e by radical pal  sat| di t
abl e to cr oSeHIAR MR ERH-4% Apnicatlat mosty dipiel ok SHRSTBES o i ear

coating conpositions. DE 196 35 447 describes a process for refinishing
t hat invol V8t amgeoated ond WodutioadineCTC GRag s008RAmeS carried out under an

inert atmosphere.

This is a very different situation to vehicle refinishing. Application is
carried out by skilled craftsmen, every repair is different and the coating is
usually applied in the same area that is used for curing. A radiation cured
coating that is suitable for vehicle refinishing needs to be safer, more robust and
more adaptable than the compositions described in the above article. In addition
it would, of course, be extremely difficult to operate under an inert atmosphere
in a body shop.

There have been some disclosures of radiation curable compositions for
vehicle refinish but none of these fully meet the above requirements.

WO 98 40 170 describes a coating composition that cures by two
discreet types of crosslinking. System A is thermally curable by addition and/or
condensation and is free from radically polymerisable double bonds and system
B is curable by radical polymerisation and is not able to crosslink with system
A. This application is restricted to clear coating compositions.

DE 196 35 447 describes a process for refinishing that involves the use



of pul sed high energy UV radiation to cure a clearcoat or pignmented
topcoat. GB 2 226 566 describes a coating conposition for autonobile

under bod ons. The conpositions are cured by high- Pg
radlatloﬁv ﬁﬁ%@bof t he above citations disclose a process ?@&ﬁgéb%%?shing

that involves a W/ radiation cured priner and that could be operated in a
typi cal bodyshop w thout involving expensive equi pnment or safety neasure
to exclude personnel fromthe curing @area. According to the present
invention there is provided a process of primng a surface (preferably

part of a \ofipuiskehighoenergys UNGradiajion o biydenocleartbat g @ighéed edpcald.e primer to
the area to be prinmed ii) curing the prinmer with UV radi atlon provi ded by

pne orore LA l@tggszg hﬁ%‘c{}%ﬁoew c%a{% 15?5 iforCfor huthnfbile i

substantially no conten t he | on curabl'e pr| %gnt ai ni ng
A. 0-84 % by weight of one or nore conpounds containing one et hyl eni cal | y
unsat ur at ed°GtioRg- ré’tﬁlc@ﬁ}ﬂo?nﬁﬁ‘-l Ireerrespy bighmomsresdel Vgdidigne B. 5-50% by

wei ght of one or nore conpounds containing two or nore ethylenically
unsat ur at ed fr edNanadifah¢ hiyove alityticrsi disdddse oprovgss ferefimishaguthat C. 10- 70% by
wei ght of one or nore pignents, fillers and/or dyes D. 1-8% by wei ght of

one or mrﬁlﬂi‘\?&%‘@‘vtfaafaﬁﬁﬁcm%dtpomr %B&Wogﬁtbeoéﬂﬁ:\{ﬁl:@ﬁﬂhg%ﬁ& anl C sol vent

and F. 0-15 % by vvelg ht cus Itives e proce

i nvention B ocess of refini Shl n q f a WD 01/ 74499
PCT/ GBO]. / 058&? 0% Wl out lIlVO]VlIlg expenswe equxgment or sa ety measure to exclude

personnel from the curing area.
According to the present invention there is provided a process of priming
a surface (preferably part of a vehicle) comprising;
1) applying a UV radiation curable primer to the area to be primed
ii) curing the primer with UV radiation provided by one or more UV lamps
having a UV-B:UV-A ratio of 1:1 or less and substantially no UV-C content,
the UV radiation curable primer containing
A. 0-84 % by weight of one or more compounds containing one
ethylenically unsaturated free-radically polymerisable group per molecule
B. 5-50% by weight of one or more compounds containing two or more
ethylenically unsaturated free radically polymerisable groups per molecule
C. 10-70% by weight of one or more pigments, fillers and/or dyes
D. 1-8% by weight of one or more photoinitiators
E. 0-20% by weight of volatile organic solvent and
F. 0-15% by weight of customary additives.

The process of the invention can be a process of refinishing, e.g. of a



vehi cl e.
pai nt ed
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this results in rapid cure rate. anpl es of conpounds s
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HieXene and 1-decene, vinyl esters such as vinyl aceta
substiHyted stxrenes such as al pha- methyl styrene or
t yr ene, 'RESPESLEA] QUtIRE O 4 E1Van radiéion serae 62n be Measurgd with an
PCT/ GBOL1/ 00820 7
energy dispersive spectrograph comprising a monochromater and light detector
whose sensitivity is known at the relevant wavelengths. The ratio of UB-B:UV-
A is arrived at by integrating the intensities of spectral output in the respective
wavelength ranges. An example of a suitable instrument is the model 440
spectrometer available from Spectral Instruments, Tucson Arizona, USA.

In general, the type and level of component A are chosen to give the
composition a suitable viscosity and to dissolve components B and D. The choice
and level of component A also affects the hardness of the coating. The type and
level of component C are chosen so that the composition has suitable adhesion,
flexibility, hardness and solvent resistance. Preferably the ethylenically
unsaturated groups in component A and component B are principally acrylate
groups as this results in rapid cure rate.

Examples of compounds suitable as component A are alpha-beta
unsaturated aliphatic compounds such as 1-octene, 1-hexene and 1-decene, vinyl

esters such as vinyl acetate, styrene, substituted styrenes such as alpha-

methylstyrene or p-methylstyrene, esters of methacrylic acid and esters of acrylic
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acid. Preferably conponent A consists principally of alkyl esters of
acrylic acid such as butyl acrylate, t-butyl acrylate, isobornyl acrylate,

i sodecyl g&&){)&%{ggl 2- ethyl hexyl acrylate, lauryl acryl at epcﬁéfﬁﬁlg@giﬁyl

acryl ate acrylate. More preferably conponent A consirs
principally of isobornyl acrylate and/or 2- ethyl hexyl acrylate. Preferably
the primer contains 5-50% by wei ght of conponent A, nore preferably 10-40%
by wei ght, even nore preferably 25 to 35% by wei ght. Exanpl es of conpounds
sui tabl e as conponent B include diacrylates such as hexanediol diacrylate

or tripropylseriedt¥redblfit@spotleat & cohsik®e prntiphBSosARY] esfs i dchRidWdi®@! pr opane
triacryl ate, al koxylated trinethylol propane triacrylate or ‘pentaerythritol

triacrylate,. o h entaervthritol tetraacryl ate or

i pont aer vt PR o DHCAACERS: SHED ARuRE BR e B Rirel il o Bl e by
reacting epoxides with acrylic acid such as UVE 100 and UVE 150 avail abl e
from Croda c8¥irewi panlatez fagndacndate yatohged agyiate and ectylrasrvlalec Mdere

Chem cal s, urethane acrylates such as Ebecryl 264 avail able from UCB

chemi cal s otpréfetablyacvenptinént &vendiabpendipain Aksibosylaayitahsd/oF 2-.unsat ur at ed
pol yesters such as polyesters prepared with maleic anhydride as one of the
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or nore epoxy "acryl at one or nore uréthane acr es, nore

pref erably conponent, B consi sts rincipally of one or nore epoxy

acryl ates. PPEPERHS, Mae PRferaARly lg’oﬂoaf"ﬁé"e’l@-ﬁ eXON A0S PRRsTaRY 23Ftoconponent
B, nore preferably 25 to 35 % by weight. In principle any known pignment or
filler can B&%wsedwembt.conponent C. WO 01/ 74499 PCT/ GB01/00820 8

Examples of compounds suitable as component B include diacrylates
such as hexanediol diacrylate or tripropyleneglycol diacrylate, triacrylates such
as trimethylolpropane triacrylate, alkoxylated trimethylolpropane triacrylate or
pentaerythritol triacrylate, polyacrylates such as pentaerythritol tetraacrylate or
dipentaerythritol hexaacrylate, epoxy acrylates obtained for example by reacting
epoxides with acrylic acid such as UVE 100 and UVE 150 available from Croda
or Actilane 320 or Actilane 330 available from Akcros Chemicals, urethane
acrylates such as Ebecryl 264 available from UCB chemicals or Actilane 251
available from Akcros Chemicals or unsaturated polyesters such as polyesters
prepared with maleic anhydride as one of the monomeric components.
Preferably component B consists principally of one or more epoxy acrylates
and/or one or more urethane acrylates, more preferably component B consists
principally of one or more epoxy acrylates. Preferably the primer contains 10-
40% by weight of component B, more preferably 25 to 35% by weight.

In principle any known pigment or filler can be used as component C.



Conventional pignents such as titanium di oxide and zinc oxide can be
included. Suitable fillers include clays, barytes, mca, talcs and cal cium

car bonat ¢, ent C can include those pignents which a @ﬁ
i nhi bit %%%gﬁggggn such as strontium chromate, zinc phosp%gge aﬁ@m%grium

nmet aborate. Preferred pignents and fillers are those that do not interfere
substantially wth the radical cure. Preferably conponent C consists
principally of zinc sul phide, barium sgl phate, china clay and corrosion

i nhibiting pignents. More preferably conponent C consists principally of
chi na cl ay andofhfigial Btnicfl dhich 28%arbbel Mide ardYillfoiihid¥ar o Ny I at e

alum niumsilicate obtained from sedi nentary 1ao In clays. An exanple of a
sui tabl e chiqa*%Lay is Speswhite china clay available from ECC

| nt er nat i orf8f!Y types and | evels of pigments are chosen principally in
order to achieve excellent sandability and corrosion resistance.
Preferably the | eVilitgbladdletsyipekidefclaysi bpretes,sniamdalts hdeeadciame chosen to

achi eve a pignent volume concentration (PVC) of 10-50 % nore preferably
15-25% Theaffales the ratio of the volume of pignment to the total volunme
of non-volatile material present in the whole conposition expressed as a

percentage. Primer.conpositions containin referred pignments. are often
transparent or tr%%‘f%’é%é cap H‘cﬁ’tﬁ(ﬁ‘]ﬁ/t 8%?5@2’“? ts which-arp %Y’Bt‘? bt ¢ hi ckness
of the coating can be estimated during application. One way of achieving
this is to irormesienauanas strontivie choate7za9phdspiteasl bodse netgborate.

Preferred pigments and fillers are those that do not interfere substantially
with the radical cure. Preferably component C consists principally of zinc
sulphide, barium sulphate, china clay and corrosion inhibiting pigments. More
preferably component C consists principally of china clay and corrosion inhibiting
pigments. China clay is hydrated aluminium silicate obtained from sedimentary
kaolin clays. An example of a suitable china clay is Speswhite china clay
available from ECC International.

The types and levels of pigments are chosen principally in order to achieve
excellent sandability and corrosion resistance. Preferably the levels and types of
pigments and fillers are chosen to achieve a pigment volume concentration (PVC)
of 10-50 %, more preferably 15-25%. The PVC is the ratio of the volume of
pigment to the total volume of non-volatile material present in the whole
composition expressed as a percentage.

Primer compositions containing preferred pigments are often transparent
or translucent. In many cases it is desirable if the thickness of the coating can be

estimated during application. One way of achieving this is to include a dye in the



conposition. Suitable dyes include netal conplex dyes such as the Zapon(r)
range avail abl e from BASF Akti engesel |l schaft. Wen a dye is present, it is
pr ef er abl t at a level of 0.005 - 1% by wei ght bas ot al
CONMpPosi ti%’ﬁ’%ﬁ%&g preferably 0.02 - 0.05 % An alternati vg&mﬁgB@P&g@hi evi ng
this is to include a netal flake pignent in the conposition. Suitable
netal flake pignments include alum niumflake pignments such as the Stappa
range available from Eckart-Werke. Wén netal flake pignent is present, it
is preferably present at a level of 0.1 - 10% by wei ght based on the total
conposi t i ongoniRysRioR! BuRAEEldyes Rickidle hbtal Conprialyes Ridhal thoAgpsH® of any
photoinitiators that are capable of generating free radicals when exposed
to radi ation _havi a V- B: A rat| of. L;-l or .less. Preferably the
phot ot ni 11 2865 SndhE ol Base A RiGBMeRin, Vheth SR husell ifen exposed to
radi ation having a UV-B: UV-A ratio is 0.2:1 or less, nore preferably
0.05: 1 or |wekraphypiesen ahpltevehold).@9nbi%p by, weightibaged ereths total  preferred cl ass
of photoinitiator is bis acyl phosphine oxides, for exanple Irgacure 819
avai | abl e fdonipositioa, mBfeirefebdbly 01026 0003 VRTACalrRdtive WayDof%chievitgithigt of
conponent D. The volatile organic solvent can be any sol vent which w |
di ssolve ¢ an ; n I I aromatic
hydr ocar boﬁggaa@lgﬁaggr%o lsﬂeasksg lif)#llf,lh%eoﬁ%g@r?gﬁgﬁ' gatéetﬁg,ﬂeﬁ f%F(%ohol such as
but anol or i,sopropanol, an ester such as butyl acetate or ethyl acetate, a
ket one sucPIgEeRs dichKie alymingym flake BHEmspts wieh afthecytapparange arHgble ket one, an
ether, an ether-al cohol or an ether WO 01/ 74499 PCT/ GB01/00820 10

from Eckart-Werke. When metal flake pigment is present, it is preferably present

atalevel of 0.1 - 10% by weight based on the total composition, more preferably
0.25-1%.

Component D can consist of any photoinitiators that are capable of
generating free radicals when exposed to radiation having a UV-B: UV-A ratio
of 1:1 or less. Preferably the photoinitiator(s) are capable of generating free
radicals when exposed to radiation having a UV-B:UV-A ratio is 0.2:1 or less,
more preferably 0.05:1 or less and even more preferably 0.025:1 or less. A
preferred class of photoinitiator is bis acyl phosphine oxides, for example
Irgacure 819 available from Ciba.

Preferably the primer contains 1-3% by weight of component D.

The volatile organic solvent can be any solvent which will dissolve
components A, B, D and F. It can be an aliphatic or aromatic hydrocarbon such
as Solvesso 100™, toluene or xylene, an alcohol such as butanol or isopropanol,
an ester such as butyl acetate or ethyl acetate, a ketone such as acetone, methyl

isobutyl ketone or methyl ethy! ketone, an ether, an ether-alcohol or an ether-



ester such as ethyl 3-ethoxypropionate or a m xture of any of these.
Preferably it is acetone and/or nethyl ethyl ketone and/or ethyl
3-ethoxyg§8 b? g5 €. The level and type of solvent used wi lJ} zﬁn t he
Vi scosity p ‘ﬁ ot her conponents and the intended applrcatron nme In
a preferred enbodi mrent the primer contains no volatile organic eolvent.
The primer conposition may also contain, as conmponent F, conventional

addi tives such as photosynergists, adhggion pronoters, pignment dispersants,
flow aids, wetting aids and rheology nodifiers. In a preferred enbodi nent

E“St Pyt hoxy o3 éﬁwié Bty %ﬁt%t@ﬁ%n LB RSB0 30 v by
wei ght of china clay 5 to 15 % by wei ght of corrosion inhibiting pignents

1 to 3 % byltikagaRneomdipramethyl etpﬁblsqmer?@d&nedwlé ethexypropivadg. wei ght of

adhesi on pronoters pignment dispersants, flow aids, wetting aids and

rheol ogy nodi fi eThe leVbkambgpe of sclvsimaséd wgndé;ﬁﬁd% tﬁ@l%dc@ﬂt}béff fenvent i onal
means such as by brush, roller, sponge, spray gun or aerosol, preferably

brush or ae ition
addi ti onal | ?/ﬂ?ﬁ% Hﬁpcf)\gsaﬁ{cg)na%agirliﬁﬂn%@gdgﬁ i t\ h{éﬁwaglhié%gllggé?ﬁfekcan be fo[)e
exanpl e, as .wood or g ass suitabl e filmthickness can
achrrrgved as® a{’?dé‘g’ﬁ?ttt}lﬁpr‘&?é COPAgAS0 ‘éﬁ%}l? pEgApSFobyentever al appl i cati ons. WO
01/ 74499 PCT/ GB01/00820 11

The primer composition may also contain, as component F, conventional

additives such as photosynergists, adhesion promoters, pigment dispersants,
flow aids, wetting aids and rheology modifiers.

In a preferred embodiment the primer contains

25 to 35 % by weight of isobornyl acrylate and/or 2-ethylhexyl acrylate

25 to 35 % by weight of epoxy acrylate

20 to 30 % by weight of china clay

5to 15 % by weight of corrosion inhibiting pigments

1to 3 % by weight of bis acyl phosphine oxide

0.1 to 10 % by weight of adhesion promoters pigment dispersants, flow
aids, wetting aids and rheology modifiers.

The coating composition can be applied by conventional means such as
by brush, roller, sponge, spray gun or aerosol, preferably brush or aerosol.
When applied by aerosol the primer composition additionally includes one or
more propellants. The substrate can be for example, metal, plastic, wood or
glass. A suitable film thickmess can be achieved as a result of one single

application or several applications.



The primer conposition is cured by exposure to UV radiation. Wen several
applications are used, the prinmer can be cured after each application or
only after the final application. The ratio of UV-B content to UV-A content
of the rW9HIHHY is 1.1 or less. Preferably the UV-B to RCEGBaG082(G s
0.2:1 or less, nore preferably 0.05:1 or | ess and even nore preferably
0.025:1 or less. The radiation has substantially no U/-C content. UV-A
radiation is any radiation falling within the 320 - 400 nm wavel engt h
interval, UV-B radiation is any radiatllon falling within the 280-320 nm
wavel ength and UV-C radiation is any radiation falling within the 100-280

urn wavel engt h i nt er valhe prireerr cotlipabition inayedby pxpgosurbad DY ramtionui t abl e LV
|l anp and preferably the lanp(s) are positioned so that they are between 5

and 60 cm a¥ien s dfificatOAARE ulld, RN TEE be VRIES ARLCLEL ABLC.fRS | aTP(S)

are positioned so ey are ¢ anay f1o fPface of
the primer. Preferably the priner is exposed to the UV radiation for from
30 seconds®f ﬁ?ﬁ ﬁli’ﬁtflg? appjicatipn-of s BEP Wi LNGM content t WiVrdvcententiole pri mer
can be sanded using sand- or gl asspaper prior to topcoating. Preferably
any sticky thecadiatibrsisIf: hoe ldsay erPreferabbyntire ddV 1B/ tol - Agatidie 0.3 Ubf Rgg of the
primer with a volatile organic cleaning solvent prior to optionally

sandi ng andrioRGORIING0.0RNE of RsThid AR TAABEAELER 5 ol ENUTRAN be an

aliphatic or aromatiC hydrocarbon such as”Solvesso 100 uene or
Avetae or BERYPR bee PR ol St 0VaR S ler RatnytiaBout i ket one
or nmethyl ethyl ketone, an ether, WD 01/74499 PCT/GBO /00820 12

falling within the 320 — 400 nm wavelength interval, UV-B radiation is any

radiation falling within the 280-320 nm wavelength and UV-C radiation is any

radiation falling within the 100-280 nm wavelength interval.

The radiation may be provided by any suitable UV lamp and
preferably the lamp(s) are positioned so that they are between 5 and 60 cm away
from the surface of the primer. More preferably the lamp(s) are positioned so
that they are from 10 to 30 cm away from the surface of the primer.

Preferably the primer is exposed to the UV radiation for from 30
seconds to 10 minutes, more preferably from 1 to 3 minutes.

The primer can be sanded using sand- or glasspaper prior to topcoating.

Preferably any sticky uncured surface layer is removed by wiping the
surface of the primer with a volatile organic cleaning solvent prior to optionally
sanding and topcoating. The volatile organic cleaning solvent can be an aliphatic
or aromatic hydrocarbon such as Solvesso 100™, toluene or Xylene, an alcohol

such as butanol or isopropanol, an ester such as butyl acetate or ethyl acetate, a

ketone such as acetone, methyl isobutyl ketone or methyl ethyl ketone, an ether,



an et her-al cohol or an ether-ester or a mxture of any of these. Preferably
it is one or nore petroleumdistillates such as the SBP range avail abl e
from Carl i ning and Marketing. The prinmer may betq;f&g it h any
sui tabl e ‘&éﬁ)ﬂ/ﬁ?ﬁgé systemin order to achieve the desired |n§%ﬁgh8 dur and
appear ance. For exanple the primer can be coated with a waterborne
basecoat such as Aquabase P965 Line available fromIC Autocolor followed
by a soventborne two pack pol yurethane;gl earcoat such as P190-670

avai lable fromICl Autocolor. Alternatively it can be topcoated with a

sol vent bone Line available from L.Cl . Autocol or

ol | oved. by hoBEC ARbRT At ol OF 3 bRl il a8 Bhehd. OB R e 2150 63
available fromI1Cl Autocolor, Alternatively it can be topcoated with a

sol vent bor n@lesPm@PEe peftaleun distidatex sy asihe tSBPnrange peadlable Stppm Caglesk HS Pl us
P471 line available fromIC Autocolor. The process is particularly suited
to, but notRéfiing @afld Markétxg.yi ng out spot repairs to damaged vehicles. A

spot repair refers to a repair of danage that is limted to small area of
a vehicl e panel, A i t e_present

"vent fon ¢ hor e’ THE et g% bRyl oy sGERRE S Se i BAGE  e
process of the jnvention. The invention will now be illustrated by neans of

the fol | owitRgchisys ks desiredfinpqotenr) angiappesranes: Eomeample BA HIOT (FRN7 4499
PCT/ GB01/ 00820 13
be coated with a waterborne basecoat such as Aquabase P965 Line available

from ICI Autocolor followed by a soventborne two pack polyurethane clearcoat
such as P190-670 available from ICI Autocolor. Alternatively it can be
topcoated with a solventborne basecoat such as 2K P422 Line available from ICI
Autocolor followed by a soventborne two pack polyurethane clearcoat such as
P190-643 available from ICI Autocolor. Alternatively it can be topcoated with
a solventborne single layer two pack polyurethane topcoat such as 2K HS Plus
P471 line available from ICI Autocolor.

The process is particularly suited to, but not limited to, carrying out spot
repairs to damaged vehicles. A spot repair refers to a repair of damage that is
limited to small area of a vehicle panel, usually less than 40 cm? .

According to the present invention there is also provided a coated or
partially coated by the process of the invention.

The invention will now be illustrated by means of the following
examples.

EXAMPLES I-V]

Primer compositions



Primer formulations I - VI shown in Table 1 were prepared according to the
follow ng process. Al conmponents A and B and sol vents were added to a

sui tabl e nd stirred until honbgeneous. The phot oiiti and
di sper san‘%@%\?\@r‘%@t hen added wth stirring. If necessary tﬁﬁg;(%lg&ln@gs?gture of

the m xture was raised to no higher than 80" Cin order to forma clear
honogeneous m xture. The vessel was then transferred to a hi gh-speed

di sperser. The extenders were added s{pwy with stirring. Once the

addi ti on was conpl ete, dispersion was <continued until a fineness of grind

of 50-60 ,um was,achi eved .(approx{,yately. 3 m.nut es) . Any adhesi Qn
promoters were tﬁ’é‘ﬁ’eég(agﬁ'ﬂ&hog‘gtl ﬁe{’fga}q@%igblgtliW?rgé)repsaf%%gpq@lpgﬁpve
m nutes. WO 01/ 74499 PCT/ GBOL/ 00820 14 TABLE | Exanple I 11 111 IV V VI

Conponent UVE following pracess. 9 B 150 UVU 28.2 316 WS 12.0 500 SR 36.6
349 500A 12.0

All components A and B and solvents were added to a suitable vessel and
stirred until homogeneous. The photoinitiators and dispersants were then added
with stirring. If necessary the temperature of the mixture was raised to no higher
than 80°C in order to form a clear homogeneous mixture.

The vessel was then transferred to a high-speed disperser. The extenders
were added slowly with stirring. Once the addition was complete, dispersion was
continued until a fineness of grind of 50-60 um was achieved (approximately 30
minutes). Any adhesion promoters were then added and the primer was stirred

slowly for five minutes.



Adhesi on SR 6.0 4.
23.9 10.7 14.9 A

000 Phot o-

Barytes 9.4 9.5 Anti -

EEP 6.0

1149 3.

3 3.0
EHA 8.
5 2.7

pronoters 9050 E 170 3.6 Conponent

| Bova 29.9 28.2

8 10.7 Dispersants Byk 0.2 0.2 116 S24 3.6 0.3
initiators 1819 2.0 1.3 1.0 D4265 1.2 Extenders

Tal c 21. MVA0VARM49%. 9 and pigments China 22.8 23.6 23.9 21.PATIGBI/0IRP qy

9.2 7.1 7.2 8.6 10.1

corrosive Sol vents MEK 14.7

14
TABLE 1
Example I II I v \% VI
Component | UVE 29.9 21.4 14.9
B 150
Uvu 28.2
316
uvs 12.0
500
SR 36.6
349
500A 12.0
Adhesion SR 6.0 4.3 3.0
promoters 9050
E 170 3.6
Component | IBoMa | 299 28.2 23.9 10.7 14.9
A
EHA 8.8 10.7
Dispersants | Byk 0.2 0.2
116
S24 3.6 0.3
000
Photo- 1149 35 2.7
initiators
1819 2.0 1.3 1.0
D4265 1.2
Extenders Talc 21.4 40.3 24.9
and
pigments
China | 22.8 23.6 23.9 21.4 249
clay
Barytes 9.4 9.5
Anti- 9.2 7.1 7.2 8.6 10.1
corrosive
Solvents MEK 14.7
EEP 6.0

All amounts in the above table are parts by weight.



Al'l amounts in the above table are parts by weight. WO 01/ 74499

PCT/ GBO1/ 00820 15 Key UVE 150 Crodaner UVE 150 - epoxy acryl ate avail abl e
fromCroda UVU 316 Crodamer UVU 316 - urethane acrylate avail able from
Croda Uve®@OO4@%daner UVS 500 - silicone acryl ate avai | abFEGBIE#8LY oda
SR 349 epoxy acrylate available from Sartoner 500A Roskydal 500A -

unsat urated pol yester available from Bayer plc SR 9050 aci di c adhesion

pr onot er
pr onot er

avai l abl e from Sartomer E170 Ebecryl 170 - acidi c adhesion
avai l abl e from UCB Chenical s 13BoMa i sobonyl nethacrylate EHA

2-et hyl hexyl acrylate Byk 116 pi gnment di spersant available fromByk S 24
000 Sol sper dey24 000 - pignent dispersant available from Avecia 1149
| rgacure 149 - photoinitiator available fromGC ba |I 819 Irgacure 819 -

phot oi ni ti attpyEq¥ei | abt®dhmern CENS0 J%;ﬂo&?@c%t@smaﬂ@%m CR6®{ oi ni tiator
nc

available from C ba Anti-corrosive Zi

pi gnent .

al um ni um phosphate anti-corrosive

gl ass pl at es'Li H@bﬁé !31- \@@Pér;&?@gmg%@%g&é@?ﬁteﬁm\%{l%&gfx{%hg@gﬁeci ﬁ:ﬂ

cured by exposing themto UV _radiation provided by a U/ H253 WV | anp
(avai |l abl e fH%Pd Li &;pdq:g@qﬂg{s&gpesslhcone acrylate available from Croda

SR 349 epoxy acrylate available from Sartomer

500A Roskydal 500A — unsaturated polyester available from Bayer plc
SR 9050 acidic adhesion promoter available from Sartomer

E170 Ebecryl 170 — acidic adhesion promoter available from UCB
Chemicals

IBoMa 1sobornyl methacrylate

EHA 2-ethylhexyl acrylate

Byk 116 pigment dispersant available from Byk

S 24 000 Solsperse 24 000 — pigment dispersant available from Avecia

I149 Irgacure 149 — photoinitiator available from Ciba
1819 Irgacure 819 — photoinitiator available from Ciba
D 4265 Darocur 4265 — photoinitiator available from Ciba

Anti-corrosive Zinc/aluminium phosphate anti-corrosive pigment.
Examples [-VI

Primer compositions I-VI were applied to clean glass plates using a
150-micron blockspreader. The coatings were then cured by exposing them to UV
radiation provided by a UV H253 UV lamp (available from UV Light Technologies

~— the unit contained a 250 W iron doped metal halide lamp fitted with a black glass



- the unit contained a 250 Wiron doped netal halide lanp fitted with a

bl ack gl ass WO 01/ 74499 PCT/ GB01/00820 16 filter to produce a UV-A out put
spectru 320 nm and 400 nn) for one mnute. Ala

di stancg]‘%(%%ﬁgbm was used. After wiping with a m xture gpﬁe(’%d’g@g%lérts by
wei ght of SBP3 and SBP6 (avail able from Carless Refining and Marketing)
the primers could all be sanded easily with P360 sandpaper. Preparation of
test panels Several steel panels maasu[é ng approximately 45 cm by 45 cm
were coated wth 20-25 microns of chronmate free epoxy adhesion priner

P565-895 (ayvailable, from,U Cl Autocolor, .used instr d t he product
dat a sheet )f?{ﬁ?roﬁol Qfﬁg'écebay{}\/i uipz% Sﬂ?%tf%?e%"feeﬁggpr&m f‘?#ﬁé&f‘gﬁ &Pé@g‘?
P565-481 (available fromI1C Autocolor, wused as instructed on the product
dat a sheet )minptee Hdarep & noseldigiancepi20 GO @as used. tAftartwipmigrvithes nartire hen
sanded with P360 sandpaper. 100 parts by wei ght of Aquabase nmedi um coarse

al um ni um hersdguaRRES- HO8dight TS BRX &t SBPH (HRildb1e Fohd CRile R diHinPind\quabase
activator P935-2018 and 3 parts by weight of Aquabase additive thinner

P275- 366 (a|,l iJable from]Ch Autogolor). .This was,applied to all of

t he panel qu’%rkgl%{@%) tgigpﬁpfcﬁst?ﬁfl daauol?e s i‘geﬁ%%&s}}%?ﬁ&ndp&%ﬁrel S were then
coated with P190-670 cl earco avai lable fromICl Autocolor, used as
instructed on t hZeparation:ef test panals eet). The panels were than |eft to age for
one week. After ageing the paint was renoved froman area at the centre of

each panel of ofyvenkistealmhyis dizasurthgigipiexkiMattR04%Sanbypdpgh wefessatgpnel s
prepared in this manner were used to sinulate a spot repair process.

with 20-25 microns of chromate free epoxy adhesion primer P565-895 (available

from ICI Autocolor, used as instructed on the product data sheet), followed by
100-120 microns of primer filler/surfacer P565-481 (available from ICI Autocolor,
used as instructed on the product data sheet). The panels were baked at 60°C for
thirty minutes and then sanded with P360 sandpaper.

100 parts by weight of Aquabase medium coarse aluminium basic P968-9987
was mixed with 10.3 parts by weight of Aquabase activator P935-2018 and 3 parts
by weight of Aquabase additive thinner P275-366 (all available from ICI Autocolor).
This was applied to all of the panels to give a film build of 12-15 microns. The
panels were then coated with P190-670 clearcoat (available from ICI Autocolor, used
as instructed on the product data sheet). The panels were than left to age for one
week.

After ageing the paint was removed from an area at the centre of each panel
of approximately 25 cm* using P120 sand paper. Test panels prepared in this manner
were used to simulate a spot repair process.

EXAMPLE VII



EXAMPLE VI1 WO 01/ 74499 PCT/ GBOLl/ 00820 17 The foll ow ng exanpl es represent
the process that would be used in an autonotive refinish bodyshop to

repair s I s of damamged pai ntwork. UV process of th
i nventi oanIMHg‘%g?ts by wei ght of priner conposition I fro%cﬁzﬁ@mfsz\ﬁere

mxed with 10 parts by weight of acetone. This was then spray applied onto
the exposed netal and a snall area of the surrounding paint of a prepared
test panel to give a dry filmbuild 0%,100-120 microns. The priner
conposition was allowed to flash off for five mnutes and then cured by

exposing it to pat. i.d UV H253.. UV | avail able from
UVpLi gh'? Technoll%(lé% Z(Ssjﬁo%lk1 ge% X%$¥escr§ﬁ{e§%{%gtge Rrosets (Rat WSH%TE%E'J’Q‘&P&[%?%I hal i de
lanp fitted with a bl ack glass filter to produce a UVA output spectrum

bet ween 32CRuieakYE whoishppdyshop deeensirrmadl argesiof dpmegedpamtvork.st ance of 20
cmwas used. After exposure the prinmer was wiped with spirit w pe P850-1402

(avai | abl e WY qnodest ot pessbmrihvanibnt hen panel was sanded with P360

sandpaper. After sanding the filmbuild of priner over bare netal was

about 100 m cron Oaﬂ%g . ﬁa% |t f . | frer to

surroundi ng pai nltso. E)b%gﬁ t@@ weleg 0 “&égg@é’s‘%ﬁﬁé |63€n}r§:%§r‘§éﬂ al um ni um
basi ¢ P968-998 wa ixed with 10.3 parts by wei ght of Aquabase activator
P935- 2018 &RHS gyfj%ﬁ&i%g}wt%i s 3 theflsasarsapphedipRip e exposemetabaml 366 (al |

available fromI1C Autocolor). This was applied to all of the panel to
gi ve a fil msmall aledf thesuirfounidingpamt off b prepanaé test pums] tohgive £ dat flch baitdh
P190- 670 cl earcoat (available fromIC Autocolor, used as instructed on

the producbrd@oa ®eatdn2Nthé PEnRANSMmpsERioR MR hIRWANS Aih 3P fdf il es.

minutes and then cured by exposing it to UV radiation provided by a UV H253 UV
lamp (available from UV Light Technologies — the unit contained a 250 W iron
doped metal halide lamp fitted with a black glass filter to produce a UVA output
spectrum between 320 nm and 400 nm) for one minute. A lamp to panel distance of
20 cm was used. After exposure the primer was wiped with spirit wipe P850-1402
(available from ICI Autocolor) and then panel was sanded with P360 sandpaper.
After sanding the film build of primer over bare metal was about 100 microns and
there was a smooth transition from the primer to surrounding paint.

100 parts by weight of Aquabase medium coarse aluminium basic P968-9987
was mixed with 10.3 parts by weight of Aquabase activator P935-2018 énd 3 parts
by weight of Aquabase additive thinner P275-366 (all available from ICI Autocolor).
This was applied to all of the panel to give a film build of 12-15 microns. The panel
was then coated with P190-670 clearcoat (available from ICI Autocolor, used as
instructed on the product data sheet) and the panel was baked at 60°C for 30 minutes.

The appearance of the panel was studied carefully at weekly intervals. The gloss and



The appearance of the panel was studied carefully at weekly intervals. The
gl oss and WD 01/ 74499 PCT/ GB01/00820 18 distinction of inmage were

excel | ent 'é was not possible to determne that a repgj en
carried 3@6?9?k!’elapsed time between application of the 3¥ﬁ#€?ﬁgﬂ y

commencenent of application of the Aquabase was 18 m nutes. Conventi onal
process Chromate Free Epoxy adhesion priner P565-895 (available fromIC
Aut ocol or, used as instructed on the pﬁgduct data sheet) was spray applied
onto the exposed netal and a small area of the surrounding paint of a
prepared test .panel t.o ive a fil.mbuild of 20- m.crons. Five

P ot es | at Sistnasotifagf g el brtisk PR dSter e PREA FPaH om 1 o
Aut ocol or, used as instructed on the product data sheet) was then applied
to a slight hgd Ibeemearrigdequtt dlhgi elepsad ftinherb¢twicenl application-of 2be pricnesrend Thr ee
coats were required with three mnutes flash-off between each coat. The

panel was bak@theaterRélfe of @pplZatioh BEHHE Aqaibhst KRS 18 @RiGes00l , sanded with
P360 sandpaper. After sanding the filmbuild of priner over bare netal was

about 100 nt%roqro%a tggre was a snmooth transition fromthe primer to
surrounding——ﬁ¥$§¥72§%8—ﬁirts by wei ght of Aquabase nmedi um coarse al um ni um
basi c P968-9987 was m xed with 10.3 parts by wei ght of Aquabase activator
P935- 2018 and 3 parematepliregebpeny adhcaign aprimer £§6$‘§P§e(a’e’ﬁi%rfrqnz71§1366 (al |

avai lable fromICl Autocolor). This was applied to all of the panel to

give a fil mAlatdcbibroised 2s idstriotted on she pkbéucp dixalshectipwad dpedy gppkicd dnvd the
P190- 670 cl earcoat (available fromIC Autocolor, used as instructed on

the product e)%ts@d FABF bhd 3%hatiREeRFIR su‘?ﬁ)ﬁn@iﬁé ‘f)gin"flt)f g ngzn%rd t{zﬁipraﬁé(l to

give a dry film build of 20-25 microns. Five minutes later, Fast Hi-build
Filler/Surfacer P565-481 (available from ICI Autocolor, used as instructed on the
product data sheet) was then applied to a slightly larger area to give a film build of
100-120 microns. Three coats were required with three minutes flash-off between
each coat. The panel was baked at 60°C for 25 minutes and then, once cool, sanded
with P360 sandpaper. After sanding the film build of primer over bare metal was
about 100 microns and there was a smooth transition from the primer to surrounding
paint.

100 parts by weight of Aquabase medium coarse aluminium basic P968-9987
was mixed with 10.3 parts by weight of Aquabase activator P935-2018 and 3 parts
by weight of Aquabase additive thinner P275-366 (all available from ICI Autocolor).
This was applied to all of the panel to give a film build of 12-15 microns. The panel
was then coated with P190-670 clearcoat (available from ICI Autocolor, used as
instructed on the product data sheet) and the panel was baked at 60°C for thirty

minutes. The appearance of the panel was studied carefully at weekly intervals. The



m nut es. The appearance of the panel was studied carefully at weekly
intervals. The WO 01/ 74499 PCT/ GBOLl/ 00820 19 gl oss and distinction of

i mge were excellent and it was not possible to determine that a repair
had beenW&MfH¥I out. The el apsed time between applicati oRCHGBOKROS2hr i mer
and comrencenent of application of the Aquabase was 50 m nutes. EXAMPLE
VIIl The follow ng exanple represents a process that could be used in an
aut onoti ve refinish body shop having nqQ suitable heat source to repair
smal | areas of damaged paintwork. UV'process of the invention Prinmner
conposition | fromtable 1 was applied onto the exposed netal and a small
area of t hslogyanddisangignviimagowers gxcelentand itewas primpobsible tgideermindry fil m
build of 100-120 microns. The application was carried out using a

prof essi onthat guepdit Mad pevnecabrieddlite Phel elhpseth@mp Het®denCapplesidn §Mtheas cur ed
by exposing it to UV radiation provided by a U H253 UV | anp (avail abl e

fromUv Light T i - I ined a 250 W.i ron doped net al
hal i de | ang‘lﬁ}'l Tt fﬁfea(rj% \?\ﬁhﬁ ﬂ{cg&gwa@%?)spgés%onf(lﬁﬁgéergq{]%bas%‘r%%8%?lgutfﬁ/- A out put
spectrunlgﬁkggggggag nm and 400 nm for one mnute. A lanp to panel

A

di st ance used. After exposure the primer was w ped with
spirit w pe P850-1402 (available fromICl Autocolor) and then panel was
sanded wi th P3TkS fedowlingpetampld trepresemtd angrotdse thatd codldidedugdd fr hner over
bare netal was about 100 microns and there was a snooth transition from

the primeradi@nétive Fh'ﬂihﬁjé-hrlﬂ)dg ?g%ﬂs"gaviﬂé’ fo Raftdble R¥at W80 IQEai‘rb‘grlﬂgﬁ angs Tedi um

coarse al um ni um basi ¢ P96
of damaged paintwork.

UV process of the invention

Primer composition I from table 1 was applied onto the exposed metal and a
small area of the surrounding paint of a prepared test panel to give a dry film build
of 100-120 microns. The application was carried out using a professional quality
pure bristle brush. The primer composition was cured by exposing it to UV radiation
provided by a UV H253 UV lamp (available from UV Light Technologies — the unit
contained a 250 W iron doped metal halide lamp fitted with a black glass filter to
produce a UV-A output spectrum between 320 nm and 400 nm) for one minute. A
lamp to panel distance of 20 cm was used. After exposure the primer was wiped with
spirit wipe P850-1402 (available from ICI Autocolor) and then panel was sanded
with P360 sandpaper. After sanding the film build of primer over bare metal was
about 100 microns and there was a smooth transition from the primer to surrounding
paint.

100 parts by weight of Aquabase medium coarse aluminium basic P968-9987

was mixed with 10.3 parts by weight of Aquabase additive activator P935-2018 and



was mxed with 10.3 parts by wei ght of Aquabase additive activator

P935- 2018 and WO 01/ 74499 PCT/ GBOL/ 00820 20 3 parts by wei ght of Aquabase
t hi nner R275- (all available fromIC Autocolor). Thi hed to
all of tré‘;gé’ﬁ‘g‘ ’to give a filmbuild of 12-15 m crons. Tﬁ’gvf‘?)iﬁnﬂi@ﬁ’éz&as t hen
coated with P190-670 cl earcoat (available fromICl Autocol or, used as
instructed on the product data sheet) and the panel was left to dry at

anbi ent tenperature overnight. The appgarance of the panel was studied
carefully at weekly intervals. The gloss and distinction of inage were

excel l ent agd.i : Lol e t ] - [ K. had peen
carried out ?gﬁibﬁl gg%f‘?@%gh%e@%%%%gpﬁq@? ?Y)&ﬁﬂg%f‘?‘%‘%zég}é}“r%?% d
commrencenent, of applicatign_qf the Aquabase was 13 m nutes. Conventional
process | K V38,8 Hléthﬂéﬁ%gle Pengldo gbys atHmdiunlgdiof 42415 amietogs. Bhe pansior, used
as instructed on the product data sheet) was spray applied onto the
exposed netwhs dren coatedrmith PaP@-6706fcldatueat (avaidabiel fogn [E Attoodlod wsegpar ed t est
panel to give a dry filmbuild of 20-25 microns. Five mnutes |ater, Fast
Hi -build Fij I r A8l valql abl r . used as
i nstructed 1?%\&???8?3%15&@%%?&1%%%%@ ﬁv\gsﬁtgr‘f%ﬁ& glgép??qegﬁpbpgps I beﬁ]'ttll y

| arger area to give a fi uild of 10Q-120 microns, Three coats_ were
required W%FWPF%]D‘E%OWW{?S PR &e\%@%]%éﬂld&?ﬁ?efﬂﬁémp‘&%?é‘lly was
allowed to dry at anbient tenperature for 4 hours and then sanded wth
P360 sandpadptervals. Afheglossanddistinetiva dfiiimagdwiereckxoellgnt ambit was @bt passibleret al  was
about 100 mcrons and there was a snooth transition fromthe priner to

sur r oundi ngoPidiefthine U a Pepairhald YedhRiagitd gl TRIUABASE B GEtWEef AHIRSHA UM ni um
basi c P968-9987 was m xed with 10.3 parts by wei ght of Aquabase activator

P935-2018 %r}qhe?‘pﬂﬁléxt ahd commencement of application of the Aquabase was 13 minutes.

Conventional process

IK Etch Primer Aerosol P565-908 (available from ICI Autocolor, used as
instructed on the product data sheet) was spray applied onto the exposed metal and
a small area of the surrounding paint of a prepared test panel to give a dry film build
of 20-25 microns. Five minutes later, Fast Hi-build Filler/Surfacer P565-481
(available from ICI Autocolor, used as instructed on the product data sheet) was then
applied to a slightly larger area to give a film build of 100-120 microns. Three coats
were required with three minutes flash-off between each coat. The panel was allowed
to dry at ambient temperature for 4 hours and then sanded with P360 sandpaper.
After sanding the film build of primer over bare metal was about 100 microns and
there was a smooth transition from the primer to surrounding paint.

100 parts by weight of Aquabase medium coarse aluminium basic P968-9987
was mixed with 10.3 parts by weight of Aquabase activator P935-2018 and 3 parts

by weight of Aquabase additive thinner P275-366 (all available from ICI Autocolor).



by wei ght of Aquabase additive thinner P275-366 (all available fromIC
Aut ocol or). WO 01/ 74499 PCT/ GBOL/ 00820 21 This was applied to all of the

panel to Qi ilmbuild of 12-15 mcrons. The panel &80 ted
W th P190‘?g$g7%f’;ear coat (available fromICl Autocol or, use TZS {Ogéé?r uct ed

on the product data sheet) and the panel was baked at 60 C for thirty

m nutes. The appearance of the panel was studied carefully at weekly
intervals. The gloss and distinction %fl i mge were excellent and it was
not possible to determne that a repait had been carried out. The el apsed

time betwee i .lon af .the rinmer d co n nt of application of
t he Aquabasghg\;\ggésf%gh?ﬂotﬁﬂﬁé’ﬁhe% E“f%?ai“[\lﬂbb‘? 1 %Sg‘aﬁé?‘ﬁnés £ PARgli ni sh
coatings prepared in accordance with the invention were studied as

fol l ows: A. WagRBa eppteghwith PiPOH6T) cleasicat favailahde omgklIvAmios eldr sised |as Four
gal vani sed steel panels were lightly sanded with P120 sandpaper and

| vent wi pagtreited oshthe @redait i ifif W th
sol vent w padtrak @rédct dita sHP) Pid HHRSHaRANGAsSHaREA I%tS Eg?% gtgp?‘g&g

20-25 mcrons of chromate free epoxy adhesion primer ilable

fromlC . } ructed on. the oduct data sheet),

fol | oned bﬁ*“’i‘%ﬁ% °8 %?ac‘)%g%@g%?‘%e?n‘e”r“ﬁ“ﬁegﬁfg 1¥3E‘¥?ekg¥383@1181i- Eﬂ%ai | abl e
fromICl Autocolor, used as instructed on the product data sheet). The
panel s wer eSlgskard distingior of gnagenvere\excellant aedit avag notpassibln thedetedntine P360
sandpaper. 100 parts by weight of prinmer conposition | fromtable 1 were

m xed with thet apepdishdibewai @hiedobutacBioslapscdhinte baded8PpIsRkiBY FRRLI ed ont o

the other panels to give a dry filmbuild of 100-120 mcrons. The priner
conposi ti Oy WASr &ridl @thhcBXBASIABplication of the Aquabase was 260 minutes.
EXAMPLE IX
The film properties of refinish coatings prepared in accordance with the
invention were studied as follows:-
A._Adhesion and humidity resistance over galvanised steel
Four galvanised steel panels were lightly sanded with P120 sandpaper and
solvent wiped with white spirit. Two of the panels were then coated with 20-25
microns of chromate free epoxy adhesion primer P565-895 (available from ICI
Autocolor, used as instructed on the product data sheet), followed by 100-120
microns of primer filler/surfacer P565-481 (available from ICI Autocolor, used as
instructed on the product data sheet). The panels were baked at 60°C .for thirty
minutes and then sanded with P360 sandpaper.
100 parts by weight of primer composition I from table 1 were mixed with 10
parts by weight of acetone. This was then spray applied onto the other panels to give

a dry film build of 100-120 microns. The primer composition was cured by exposing

it to UV radiation provided by a Phillips HB171 facial solarium for two minutes. A



it to UV radiation provided by a Phillips HB 171 facial solariumfor two

m nutes. A WO 01/ 74499 PCT/ GB01/00820 22 |anp to panel distance of 10 cm
was used. After exposure the primer was wiped with spirit w pe P850-1402
(avai | abl&Of1/34#9® CI Aut ocol or) and then sanded with P360 RJHapHHE820 100
parts by wei ght of Aquabase nedi um coarse al um ni um basi c P968-9987 was

m xed with 10.3 parts by wei ght of Aquabase activator P935-2018 and 3 parts
by wei ght of Aquabase additive thinner P275-366 (all available fromIC
Autocolor). This was applied to all of23 he panels to give a filmbuild of
12-15 mcrons. The panels were then coated with P 190-670 cl ear coat

(avai | abl e flaroptd @nelAlistaselodl ) conseab usad. Aftet axpotueeithe prinkes was edpecitwittat a
sheet). Al panels had excellent appearance and there was no discernible
deteriorati qiauum@@pgm-@m@ze@mme qrﬁontm@f ﬂuto@lﬁg)siﬁattﬁéh seﬁ’ﬂ@&%ﬁ{‘ﬁ

measured according to ASTM D3359 one day, one and one nonth after
application us(* ng one of the panels coated with each priner. The other
panel s were roomtenperature for one week and then i mrersed in
water at 38 C for ten days. The apgearanqe and crosshatch adhesi on was
assessed after 3,100 pagghy W@lghl%@fs‘\ Asermeeditm noareralumissumibesia PR6&ART i n
table 2 TABLE 2 Prinmer Crosshatch adhesion (% Water soak remaining)

Appear ance WRssiRéd GithadiBesdraby( WeightOPAJibade activatay PH35veks indPphdss | day 7
days 10 days 1 day 7 days 10 days

by weight of Aquabase additive thinner P275-366 (all available from ICI Autocolor).
This was applied to all of the panels to give a film build of 12-15 microns. The
panels were then coated with P190-670 clearcoat (available from ICI Autocolor, used
as instructed on the product data sheet). All panels had excellent appearance and
there was no discernible deterioration in appearance over one month. Crosshatch
adhesion was measured according to ASTM D3359 one day, one week and one
month after application using one of the panels coated with each primer. The other
panels were left at room temperature for one week and then immersed in water at
38°C for ten days. The appearance and crosshatch adhesion was assessed after 3, 7

and 10 days of immersion. The results are shown in table 2

TABLE 2

Primer Crosshatch adhesion (% Water soak

remaining) ] '

Appearance Crosshatch adhesion (%o
remaining)

I day 1 week I month I day 7 days 10 days 1 day 7 days 10 days
P565-895/ 72 78 88 No No No 90 100 97
P565-481 change change change
Composition | 100 100 100 No No No 100 100 100
1 change change change




P565-895/ 72 78 88 No No No 90 100 97 P565-481 change change change
Conposition 100 100 100 No No No 100 100 100 1 change change change WD
01/74499A§8ﬂﬁﬁ§@%/00820 23 The results show that the perﬁq?qgﬂﬁﬁmg% the W
cured primer wthout a separate adhesion priner is at |east as good as the
conventional primer with the adhesion prinmer. B. Adhesion and hum dity
resi stance over bare steel Four cold rolled steel test panels were lightly
sanded with P120 sandpaper and solventywiped with white spirit. Two of the
panel s were then coated with 20-25 mcrons of Chromate Free Etch Priner
P565-713 (available fromIC Autocolor, used as instructed on the product
data sheet), followed by 100-120 mcrons of Fast Hi-build Filler/Surfacer
P565-888 (available fromICl Autocolor, used as instructed on the product
data sheet). The panels were baked at 60C for thirty mnutes and then
sanded with P360 sandpaper. 100 parts by wei ght of priner conposition Il

fromtable 1 wer@herirdsatts whéW thakQhe pEdfSrmiincRF Y UYf a6 bARRT withbit yas then
spray applied onto the other panels to give a dry filmbuild of 100-120

m crons. Th ' ' red. b exposing jt.to W radiation
provi ded bygg%ﬁéllle%s ﬁ% h} 11{3191 é\(i:\i?agf gs;j%?%dr ?yumefcé) Vet alln?rhrﬂ?re%'.“h fanp to
panel distance of 10 cmwas used. After exposure the prinmer was w ped with
spirit w per9P8300 PRBYT-(avail able from 1 Cl Autocolor) and then sanded with

P360 sandpaper.
B. Adhesion and humidity resistance over bare steel

Four cold rolled steel test panels were lightly sanded with P120 sandpaper and
solvent wiped with white spirit. Two of the panels were then coated with 20-25
microns of Chromate Free Etch Primer P565-713 (available from ICI Autocolor, used
as instructed on the product data sheet), followed by 100-120 microns of Fast
Hi-build Filler/Surfacer P565-888 (available from ICI Autocolor, used as instructed
on the product data sheet). The panels were baked at 60°C for thirty minutes and
then sanded with P360 sandpaper.

100 parts by weight of primer composition III from table 1 were mixed with
10 parts by weight of acetone. This was then spray applied onto the other panels to
give a dry film build of 100-120 microns. The primer composition was cured by
exposing it to UV radiation provided by a Phillips HB171 facial solarium for two
minutes. A lamp to panel distance of 10 cm was used. After exposure the primer
was wiped with spirit wipe P850-1402 (available from ICI Autocolor) and then
sanded with P360 sandpaper.

4 parts by volume of 2K Super White Basic P425-900 where activated with

2 parts by volume of Standard Medium Temperature Hardener P210-770 and thinned



4 parts by volune of 2K Super Wite Basic P425-900 where activated with 2
parts by volune of Standard Medi um Tenperat ure Hardener P210-770 and

t hi nned WO 01/ 74499 PCT/ GBO /00820 24 with 0.5 parts by volune of Low VOC
Medi um TAYQAEHM4P850- 1693 (al|l available from |1 C Autocol SOT/GHH{0882as
applied to all of the panels to give a filmbuild of about 50 mcrons. A
panel s had excel |l ent appearance and there was no discernible deterioration
i n appearance over one nonth. Crosshatch adhesi on was nmeasured according
to ASTM D3359 one day, one week and oné4nonth after application using one
of the panels coated with each priner. The other panels were left at room

t enper at ur e Wit 0.9 partsiee olumes @ Ve MediumlThiertes P840- 18588 (dlbrvailbldays.

The appearance and crosshatch adhesi on was assessed after 3, 7 and 10 days

i mer si on.  froReICIeAutbtSloA! ETHH OB appliddatd! 8l of t 183t gl ER il BaRh&t ch
adhesion (!: Water soak remaining) Appearance osshat ch adhesion (o

r emai ni ng) ek th 1 da days 10 s 1 da g% day.s, 10 days
P565- 713/ 16%0“835 Sé‘”ﬁﬁs' Nth ﬁgp“g%haéis""ﬁﬁye“@%‘é‘ﬁg‘éﬁ%e %ﬁgﬁ"gré Vs a0 lisceriRlse
Conposition 100 98 99 No No Few 100 100 100 111 change change smal |
blisters  deterioration in appearance over one month. Crosshatch adhesion was measured
according to ASTM D3359 one day, one week and one month after application using
one of the panels coated with each primer. The other panels were left at room
temperature for one week and then immersed in water at 38°C for ten days. The

appearance and crosshatch adhesion was assessed after 3, 7 and 10 days immersion.

The results are shown in table 3

TABLE 3
Primer Crosshatch adhesion (% Water soak
remaining)
Appearance Crosshatch adhesion (%%
remaining)
1 day 1 week 1 month 1 day 7 days 10 days 1 day 7 days 10 days
P565-713/ 100 98 99 No No No 88 95 98
P565-888 change change change
Composition | 100 98 99 No No Few 100 - 100 100
i change change small
blisters

The results show that the performance of the UV cured primer without a separate adhesion pririer is at
least as good as the conventional primer with the adhesion primer.



The results show that the performance of the Wcured prinmer wthout a
separate adhesion priner is at |east as good as the conventional priner
with the ' primer. WO 01/74499 PCT/ GO /00820 25 A
process fvglsggﬂ"%nng a surface conprising; i) applying a U\?C?%a |é/t0‘|;%?1
curable primer to the area to be prined ii) curing the prinmer with U/
radi ati on provided by one or nore UV lanps having a UV-B: UV-A ratio of 1:1
or less, the UV radiation curable pringgy conprising A 0-84% by wei ght of
one or nore conpounds containing one ethylenically unsaturated
free-radically polynerisable grougipgfgrol ecule B) 5-50% by wei ght of one
or nore conpounds containing two or nore ethylenically unsaturated free
radi cal ly pol yneri sabl e groups .per | ecule. ) 10-70% by wei ght of one or
more pignents, fil QF%"eéﬁ%’fB m‘ﬁ%é@‘g‘:eﬁomylg\%\ei ght of one or nore
photoinitiators E) 0-20% by wei ght of volatile organic solvent and F)
0-10% by wei ght ipf cupphneg p H¥dradiatios. ci@ablé prinsraessthasreal taibeed in claim 1,
whi ch also includes:- iii) sanding the prinmer and topcoating the priner

w th one Ofprif¥de topcoats.

ii) curing the primer with UV radiation provided by one or more
UV lamps having a UV-B:UV-A ratio of 1:1 or less,
the UV radiation curable primer comprising
A) 0-84% by weight of one or more compounds containing
one ethylenically unsaturated free-radically polymerisable group per molecule
B) 5-50% by weight of one or more compounds containing

two or more ethylenically unsaturated free radically polymerisable groups per

molecule

C) 10-70% by weight of one or more pigments, fillers and/or
dyes

D) 1-8% by weight of one or more photoinitiators

E) 0-20% by weight of volatile organic solvent and

F) 0-10% by weight of customary additives.

2. A process as claimed in claim 1, which also includes:-

1ii) sanding the primer and topcoating the primer with one or more

topcoats.

3. A process as claimed in claim 2, in which the surface is

wiped with a solvent after curing and before sanding and topcoating.



3. A process as clained in claim2, in which the surface is wped with a
sol vent after curing and before sandi ng and topcoating. WO 01/ 74499

PCT/ GBOL/ 6 4. A process as clainmed in claiml1, 2 i ich the
w Iarrpsa%%g“‘gguv- B:UV-Aratio of 0.2:1 or less. 5. A p?%%@ggblzog% ai med
in any one of the preceding clains, in which the UV | anps have a UV-B: UV- A
ratio of 0.05:1 or less. 6. A process as clained in claimany one of the
preceding clainms, in which the W |anpg have a UV-B/UV-A ratio of 0.025 or
less. 7. A process as clainmed in any one of the preceding clains in which

conmponent C consists pringi I f _zinc.sul phide, .bar.i. S hate, china
cl 25 and corrosion i n%‘i b]pﬁrlogggsﬁ%/&%{enﬁﬁdslné’ﬁ%%ﬁ ot} erlnwa}n@ﬁit\zrent or

sem -transparent pignments or dyes. 8. A process as clainmed in any one of
the precedi Hrsibaved UYrB:{Yi-Aratinel G2ilmsdessas a PVC of 10 to 50% 9. A
process as clainmed in any one of the preceding clains in which conponent D

includes a bis acyl pBogppioeessaxicémed.ih ank @feQﬁQﬁ@g@ﬁe&ﬁgﬂélaﬁﬁ,i n any one of
the preceding clains in which the primer is free fromvolatile organic

solvent. 11; : ‘ﬁfeelg L EAVLE- [ ARY fr A eceding clains, in

whi ch corrpolr?evﬁltugrl\ an 701?‘%8?&%%nem %I@gr‘?t%%ﬁ oggf@$g?€feasroups. 12. A

process as clained in arxgone of the preceding clains in which conponent A
I

is principally isoborfy E‘Pcﬁsa"lséﬁ%m?lé’i‘ chaiaiany| ansyaf|the preceding
claims, in which the UV lamps have a UV-B/UV-A ratio of 0.025 or less.

7. A process as claimed in any one of the preceding claims in
which component C consists principally of zinc sulphide, barium sulphate,
china clay and corrosion inhibiting pigments and/or other UV transparent or
semi-transparent pigments or dyes.

8. A process as claimed in any one of the preceding claims in
which the primer has a PVC of 10 to 50%.

9. A process as claimed in any one of the preceding claims in
which component D includes a bis acyl phosphine oxide.

10. A process as claimed in any one of the preceding claims
in which the primer is free from volatile organic solvent.

11. A process as claimed in any one of the preceding
claims, in which component A and/or component B contain aerylate groups.

12. A process as claimed in any one of the preceding claims
in which component A is principally isobornyl acrylate and/or 2-ethylhexyl
acrylate.

13. A process as claimed in any one of the preceding claims



acrylate. 13. A process as clainmed in any one of the preceding clains WO
01/ 74499 PCT/ GB01/00820 27 in which conponent B consists principally of

one or re xy acrylate and/or one or nore urethane 14. A
process §”Eﬁ§%ﬁed in any one of the preceding clains inq§%¥%ﬁ6&@8ﬁ$onent B

is principally an epoxy acrylate. 15. A process as clained in any one of
the preceding clainms, in which the surface is part of a notor vehicle. 16.
A process as clained in any one of tha%preceding claims, in which the
curable prinmer conprises 5 to 50% by i ght of conponent A 17. A process
as claimed.in.any one of e preceding.clains, in which the curable priner
conpri ses 10 ‘Y}BCIXGOWBS}““E%@“&WH& X eHOng OF M@Fe CpOX HEVRE as clained in
any one of the preceding clains, in which the curable priner conprises 25
to 35 % by andioglene of mooerpsthant agrylate®. A process as claimed in any one of
the preceding clains, in which the prinmer contains 10 - 40% by wei ght of

conponent B. 20.14A DpRREESs BRintddih ARFlod LARY pRP&RYS clhifiR iWaRGdI N ¢l ai s,
in which the primer contains 25 to 35 % by wei ght” of conponent B. 21. A

process as 8Ia%neq$in %&%.Oﬂe of the ﬁeceding claims, in which the priner
cont ai ns 25°F8°38 5% BYPHEIRGHY 2BFPYYIOYAY! acryl ate and/ or 2- et hyi hexy

acryl ate _ ) i . )
15. A process as claimed in any one of the preceding claims, in

which the surface is part of a motor vehicle.

16. A process as claimed in any one of the preceding claims, in
which the curable primer comprises 5 to 50% by weight of component A.

17. A process as claimed in any one of the preceding claims, in
which the curable primer comprises 10 to 40% by weight of component A.

18. A process as claimed in any one of the preceding claims, in
which the curable primer comprises 25 to 35% by weight of component A.

19. A process as claimed in any one of the preceding claims, in
which the primer contains 10 - 40% by weight of component B.

20. A process as claimed in any one of the preceding claims, in
which the primer contains 25 to 35% by weight of component B.

21. A process as claimed in any one of the preceding claims, in
which the primer contains

25 to 35 % by weight of isobornyl acrylate and/or 2-ethylhexyl
acrylate

25 to 35 % by weight of epoxy acrylate

20 to 30 % by weight of china clay



25 to 35 % by wei ght of epoxy acrylate 20 to 30 % by weight of china clay
WO 01/ 74499 PCT/ GBOL/ 00820 28 5 to 15 % by wei ght of corrosion inhibiting

pi gnent s wo %H“gg%by wei ght of bis acyl phosphine oxide Q&9 1Kk0s2 bY
wei ght of ac? esion pronoters pignent dispersants, flow aids, wetting aids

and rheol ogy nodifiers. 22. A process as clained in any one of the
preceding clainms, in which an aerosol is used to apply the prinmer and the
primer conposition additionally incluggs one or nore propellants. 23. A
process as clainmed in any one of the preceding clains, which is a

[ any one” of (08 bt &bt R Efr OB ety 2 Process as elalmee

1to 3 % by weight of bis acyl phosphine oxide
0.1to 10 % by weight of adhesion promoters pigment dispersants,

flow aids, wetting aids and rheology modifiers.
22. A process as claimed in any one of the preceding claims, in

which an aerosol is used to apply the primer and the primer composition

additionally includes one or more propellants.
23. A process as claimed in any one of the preceding claims, which

is a refinishing process.

24. A surface whenever treated by a process as claimed in any one

of the preceding claims.



