WO 03 JUNE 2006 PAI NT, PARTI CULARLY FOR PLASTI | ALS, AND
PAINTﬁ&@%§%é+égD USI NG SAI D PAI NT The present invention2§%¢@g§§6to a paint

for plastic or nmetallic materials, particularly plastic materials and to a
pai nting nethod that uses said paint. In particular, the present invention
r egar dRARNT, P IREDCHUABRAIN tF O a8 LASTEC QHAT ERIALS,,| iAND nBAINTIONG ng upon
exposure to ultraviolet I%ght and is suitable for painting plastic or

netal lic materials, noeT Eb@ﬁﬁﬁ@hﬁﬁ}qrﬁﬁ%%%sings of cell phones. In the

sectors of electronics,. office machinery and tel ecomunications, the use
of plastic or nmetallic materials for making the containers of electronic
devi ces has experienced an ever increasing application. Mst of the housings
of electronic articles are in fact nade of plastic, and use of plastic is
bound to increase further in future thanks to the particular performance

and fl exi bgu%—.\;y%?%slé%et of, 1h&ese; SRt ef'éﬁégetslon{:hge a”DBialfi%%t% :lfcp one sector,

in practic cases recoursé i's use o stic for making

cont apnaesict hersomealllad housitgsiané, cephpbvoadarianksldstide design
flexibility and to the characteristics of |ightness and m niaturization of
the PRESFialfmtaRfal §ocupr eRBAPLARG | BEtACARitEATal #1Sq8h Sid
polycgggggates, met hacryl ate polyners, and ABS enable instrunents of
increasingly innovative shapes to be nade and put on sale in an 1 29 JUNE

2006 WO 031R62sa6tinaleasi nghy wpdeseatge iakea@liai srdyLedsely in the
sectors of electronics and tel ephony, there is an ever _
pigmented paint that undergoés cross-linking following
upon exposure to ultraviolet light and is éuitable for
painting plastic or metallic materiqls, more
specifically the housings of cellphones. .

In the sectors of electronics, . office Inachinery
and telecommunications, the use of-plastic or metallic
materials for making the containers of electronic
devices has experienced an ever increasing application.

Most of the housings of electronic articles are in
fact made of plastic, and use of plastic is bound to
increase further in future thanks to the particular
performance and flexibility of use of these materials.

In the mobile-telephone sector, in practically all
cases recourse is had to the use of plastic for making
containers,; the so-called housings, of cellphones
thanks to the design flexibility and to the
characteristics of lightness and miniaturization of the
plastic materials currently available. '

Materials such as | polycarbonates, methacrylate
polymers, and ABS enablé instruments of increasingly

innovative shapes to be made and put on sale in an

i



increasing need to have available articles that presentzgdgggfgwive and
chr omat iO83PE836, such as the particularly attractive metallic or

chanel eon effect. Currently, the protective functions and the chronmatic
effects of the containers for electronic articles are obtained by neans of

the appljcallon,ghy sQluentrbagedgzai s soubkch pindes go1¢r ogs- khaki ng when
baked in an oven, or else by neans-of the application f water-based paints
whi ch agectyes- bdked,eotragacs, and somphene, cahes,e uss ngnt eaegpar ent pai nt
products which undergo cross-1lin ion with W [ight.
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pai nting n first step a firrst codt of water

sol ventpdasisupar by iattapptttde metalbis bg tbldnwiesbn é6facsecond fini shing
step, by a coat of transparent paint wth solvent or, in sone rare cases,
by a coat ofCUBreNté¥Vess- FRRki MFIFeFsHER entt WG hionThe &shveRti®onal net hods

for pailii g Pl astLerJAILT I s dfis Laquiingdlie APp!igaLERRAR vt er - based
or solvent-based paints 1n two or three steps, whiTst "cross-Iinking of the
pai nt progicles s agenpbeted rigdi B¢ mwamyvesfi rthvdi evdlhie-d eiger atfur es nust be
limted to the 60-80C range in order not to create problens for the

t her noAXkT§Rt PoR§REr RabBEFatlidt PRESE ICenpEPEETALN RITT eWbEBUr s,

Jovevetog i YO U3 07350, 0% N 2000 e Nopl wh £l e Lpsspnecessay
of water-based paints which are oven-baked, or agzain,
in some rare cases, using transparent paint products
which undergo cross-linking by irradiatiop with UV
light.

Currently the metallic chromatic effect, the so-
called metallized effect, is commonly obtained with a
paintiné cycle that involves two or more painting
steps.

In the first.step a first coat of water-based or
solvent-based paint is applied, and this is followed,
in a second finishing step, by a coat of transparent
paint with solvent or, in some rare cases, by a coat of
a UV cross-linking fransparent paint.

The conventional methods for painting plastic
materials thus require the application of water-based
or solvent-based paints in two or three steps, whilst
croés—linking of the paint product is completed inside
an oven in which the temperatures must be limited to
the 60-80°C range in order not to create problems for
the thermoplastic-polymer substrate.

At these temperatures there occurs, however, a
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increase in the total duration of the pai nting process. NOVBINEAEy, the

demands of the markets render increasingly nore pressing the need to
optim ze the production cycles for increasing productivity, and reducing
envi r oneRgtaknimactt se welieas nidve ssiazey afidr obsd M grardwss+on plants. A
further drawback connected to the use of the solvent-based paint products
avai | ablakéndt R FlYk 213 PFAREE o MH&ER EonpBsn ileRdS oFC exBnpl e,
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pot - | Wgegggtsﬁe 1215&2%@2'%%{‘%%058%?;%9??%?? gﬁé%@%@ié’gﬁ%@%ﬁ t he need of
maki ng avanbablré onew pai ithepr dducirsdsapdbl ehef mastkatoOssreddeaki ng and

capable of providing a variety of chromatic " effects for the plastic
articl é8Ccrraati gl ReBOAE yPERS6 it althec Baedri&Ps PPKEMMEGnESR@m are used

b [ ' ' 1 gh f I
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requi r eegaednphysivcadomfién tRChampeatt, popeelilesafit thbessane dnde. It can be
used either alone or in conjunction with other kinds of netal in order to
form afPeys of PEeClHElgn HPyANESal ity. Extrusion methods or pressure

di e cast| ng, may. ha, ysedy Lor, pLpducng. andowarki ng,d hese gkl ays, 3 VO

03/ 062336 e pr ction new al I 0ys wth a“high degree of

puritysbasehead akedohizint ngrodneeedvhevelsl ®f onceneosa@kdtesi st ance, which
is in fact better than that provided by material based on carbon, steel or
some kindsdottoalihe hruscabagjission (for example, bi-component

products), which 1in many cases determines a very
limited pot-life of the catalyzed product.

There is thus at present felt the need of making
available new paint products capable of fast cross-
linking and capable of providing a variety of chromatic
effects for the plastic articles treated.

Recently also metallic materials 1like Magnesium
are used to produce the above housings.

Magnesium is one of the lightest of metals and is
most commonly_ used howadays in all kinds of
applications which require good physical and mechanicai
properties at the same time.

It can be used either alone or in conjunction with
other kinds of metal in order to form alloys of
extremely high quality. Extrusion methods or pressure

die-casting may be used for producing and working these

alloys.



One of Wl?os‘?fﬁ&izﬁar easons for using this metal is that it2%%4N&%ely |ight
together wth the fact that itens nade fromit have good nechani ca
properties such as a high degree of torsion resistance. Another point in:
its favour is that it is very easy to work. Other advantages are:

di mensi onalTisé aprbiityrignod £ wedwlahi Loy, wieki st anosh tdegirpactofand denting
and corrosion resistance. As casting techniques, particularly
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made of nesj u in the el ecteoni [ \/ this
indust?%P%%Zléﬁ g%é?%tgﬁgfﬁagﬁgajﬁegg §§rf%?§n§%ﬂﬁﬁ%% %h%gw&ig%

wei ghtgresisdé@ney nateeifle Brxebor ohngf{ddbqr ocexsedias greskbhed in the
production of housings for cellphones and | aptop conputers etc. The

creat ilon@F 2hedbURiBAE™Ad 4o to a need for providing themw th some form

of decoratiq, ofne.of Lhe.gepgralaurpoch ol of e, pLesert, f nyenti on thus

consists in providing a paint” produc endbl esTa variety of col ourings

or chrigmmt it e6f exitsdnelbe DbyRknedgdtite wifgl eheoata®f pakatt . Anot her
.purpose of the present invention consists in_ providing a paint product for
pl ast il agks made | feomnatehiades qaedsreahanicapabirentitt babysseh nparti ng
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t o abrigsi D apdvsaratiGhi figat Aifturiderepyr pessy ofot WerRr.esepotherventi on
consists in making available a paint that will enable a protective coating
to be FRARIEDN t herRéusi ngsimgnsional stability, good

weldability, resistance to impact and denting and
corrosion resistancel

As casting techniques, particulariy Tixoforming®,
have been perfected it is now possible to create new
items made of Magnesium for use in the electronics
industry. In fact, this industry has an ever-
increasing need for items which a low weight/resistance
ratio. |

The Tixoforming® process has resulted in the
production of housings for cellphones and laptop
computers etc. The creation of these items has lead to
.a need for providing them with some form of decoration.

One of the general purposes of the present
invention thus consists in providing a paint product
that enables a variety of colourings or chromatic
effects to be obtained with a single coat of paint.

Another purpose of the present invention consists
in providing a paint product for plastic or metallic
materials (substrate) capable not only of imparting

different chromatic nuances and decorative effects on



cel | phomessioesthe wi dest possi bl e range of shades of pasbgynphoggetal lized
colours. Yet a further purpose of the present invention lies in providing a
nmet hod for painting plastic or netallic materials that will enable a coat

of. paint tq be applied, ip shorter tines and with, snaller. _plants than those
r equi C3HV%%?$gna?P9§QRBF%fhe Uast i Fpor? ntl%ﬁfﬁéééré%ngﬁg?s in
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particul ar housings for cellphones, wth a smaller enm ssion of volatile
or gani ¢ codoufidgthar t heurpghe ofofhe tdloveprpesgodes anveoftipst ot hers,
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that can wundergo cross-1inking by exposure to wultraviolel (UV) radiation ;
b) oneedrlpiwmree phdtro- het iwitder st aposminrles olnde eefr ahizdés wEsent in a

n 0.5 w%and 5.0 w% to induce cross-Ilinking of

t i b
2g?gn83%3%%LQ%éé?%£%ﬁ?9ﬁ§d PdS3HCR: of WV radiation: c) one or nore fillers:

d) a di spersion ;0f swexBe i NpaebYRM S okor + 50, 03¢ 062336, 32 L WM, 2006
orienting said fillers; and e) levelling additives; in which said

acryl iLgelsased rpsonicdmy i sesmatbeet hdoe- mefipktang oplgererc i wm wei ght
perceg%%%ifgctﬁégggga g éﬁi@aﬂfl?oéﬂﬁﬁle a coat of paint to

be applied in shorter times and with smaller plants

than those required conventionally.

Not the 1least important purpose cqnsists in -
providing a method for painting plastic or metallic
materials, and in particular housings for cellphones,
with a smaller emission of volatile organic compounds.

In the 1light of the above purposes and of yet
others, which will appear more clearly from the ensuing
description, according to a first aspect of the present
invention, a paint for plastic or metallic materials is
provided, which comprises:

a) one or more acrylic-based resins that can
undergo cross-linking by exposure to
ultraviolet (UV) radiation ;

b) one or more photo-initiators as sources of
free radicals present in a amount ranging
between 0.5 wt% and 5.0 wt%, to induce
cross-linking of said acrylic resin in the
presence of UV radiation;

c) one or more fillers;

d) a2 dispersion of waxes 1in solvents for



Sui t abl L resins that can undergo cross- |inking BJUNSEIE6 Of W
radiatigﬂﬁﬁ%%#h%% ol i goneric- nononeric m xtures of acrylic resins capable
of cross- linking in the presence of a UV source and of one or nore
photo-initiators that can act as catal ysts. The present applicant has
surprisingly found bhldtentparg isad dr Ey 1dertsgblamdacryl i c- based resi ns conpri se
ol igoners of a urethane-acrylate tgpe, preferably of an aromatic type. In
particul ar,elt has BE¥Eflodi addt LpVeSiisely the presence of aromatic rings

in theirFJr‘gﬁpgﬂe-sgq@/!aicc%&bgé_teﬁ%?gﬁgy grg%@?igégehgg}%%@gt eristics of

wettablTity on any pig resent rnt ai and i ncreases

the raierplaceosdildondmgint Busie idgier pepiceg tadfeaveofir bbkaespi BOff in terms
of lithographic features of the paint. Advantageously, the aromatic
ur et hanle® a&r§¢| 8PeWtSl-i goner utilized in the invention has a nol ecul ar

el gt of Detyeen 500,200 200G o pr eteraply hefyieen 8000 and Q00 and i

provi ded w Vi Scos advant ageousl'y “of  bet wéen mPa. s at
25C. Itinkisgf Wyt heeabeerofouwd thatiatied ubatilorid | byigbrdiss- ol i goner can
be equal to unity or higher,_ even though the preferred functionality is
equal BQPOMEYhCt Ad ¥tOHRA aPE 0ACSN ke PAFARSaceMaR}R) 6 AFOSSTventi on said
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further been found that the presence of one or nore nononeric reactive
di | uents, pro®i BE@SENtth applicant has surprisingly found that

particularly suitable acrylic-based resins comprise
oligomers of a urethane-acrylate type, prefe;ably of an
aromatic type. ‘

| In particular, it has been found that precisely
the presence of aromatic rings in the urethane-acrylic-
based oligomer bestows excellent characteristics of
wettability on any pigments that may be present in the
paint and increases the rate of cross-linking, thus
determining a  favourable spin-off in terms of
lithographic features of the paint.

Advantageously, the arométic urethane-acrylate
oligomer utilized in the invention has a molecular
weight of between 500 and 2000, preferably between 800
and 1000, and is provided with a viscosity
advantageously of between 90 and 150 mPa.s at 25°C. It
has further been found that the functicnality of this
oligomer can be equal to unity or higher, even though
the preferred functionality is equal to 2.

In the formulation of the pzint according to the

invention said aromatic urethane-acrylate oligomer can



acryl i svouesmnal ity, enables optimzation of the featyyggeqfost he
acrylic-based-resin conponent a) of the paint according to the invention.
In accordance with the enbodi ment, the paint according to the invention

t hus conprises an acrylic nultifunctional nononeric reactive giluent,
pr ef eP&blLRCosPoF 3l §dneRi Snar2¥ipRleveiRUR i Echr&e®di gt WEBnveniently of

bet ween ,20 000, pr y t 20 nd_ 300, apg aving a
visco%ﬁgy q%gsg%?hgeous y o?ﬁgégagentg%awggga n%g?s %@ 25C. o? exanpl e,
sui t apbereepehidiaglitaiendssar et Gs hexahedief. di acryl ate (HDDA);

di propyl ene glycol_ diacrylate (DPGA), and tripropylene glycol diacrylate
(TPGDA) ; t btbR3Fr dferthar daBagsE el hat ¢ Beef PEssengid @htoRf an anount

rangi g9 betweenydfouciand A0 g puefeLally |aaelght pergentage of

bet we % an % € présence o oto-Tnitiator conponent b)

in th@cs?mg@si tfuere toforf 181 P& Nt e dred NHpPimbheatiBrentdon fesf orns an
essential function for obtaining a fast and effective cross-1inking of the
pol ynBepEuresnpéndite HCr Ghicabpseghatasimi ¢vmporRsnEoapr iofe the

phot osensiti Q S .of free radicals, such as:
benzo%%gﬁgnéégogggpﬁgﬁgidgég gg&%@% G5 a- hydr oxyal kyl phenyl ket ones,

benzoin alkyl ketelrSlanta\D U3£A62336 2PmHINE XOR6, NnORBACY Iphiasphi ne oxi des,
bi sacyl phosphi ne oxi des, and m xtures thereof. It has further been found
t hat RECPReBENCKO ofthe ADNB&LISM phbhE- i PPRPELERS 3Nt REMdriml ation of the

pai nt; aceordiag; La hed RYGALAN. - L0-AHEt i@ fdhe, preferanly

of a difunctional type, with a molecular weight
conveniently of between 200 and 500, and ;preferably
between 200 and 300, and having a vVviscosity
advantageously of between 5 and 30 mPa.s at 25°C.

For example, suitable reactive diluents are 1.6
hexanediol diacrylate (HDDA) ; dipropylene glycol
diacrylate (DPGDA)[ and tripropylene glycol diacrylate
(TPGDA); to be preferred amongst these 1is the first
diluent in an amount ranging between 10 wt% and 40 wt$g,
preferably in a weight percentage of between 20 wt% and
30 wt%.

The presence of the photo-initiator component b)
in the composition of the paint according to the
invention performs an essential function for obtaining
a fast and effective cross-linking of the polymeric
component a). '

Suitable photo-initiators comprise uv-

photosensitive compounds as sources of free radicals,
such as: Dbenzophenones, acetophenones derived as a-

hydroxyalkylphenyl ketones, benzoin alkyl ketals,



i ncreasi Otg}agz;:’%te of polymerization of the acrylic- ba3d§NsaPSneric

m xture, defermnes a balancing of the degree of hardening of the paint
both at a superficial |Ilevel and at a deep level. According to a preferred-
enbodi nent of the invention, a mxture of two photo-initiators conveniently

consi stydip a@fy Poidd spyhphasphies, okidecgidhosplar iy doeiyrd Kyl ghenyl ket one
is utilized. For exanple, a particularly suitable photo- initiator mxture
consi st xdfure i M @F@OEf- a bi sacyl phosphi ne oxi de of the type | RGACURE (r)

819 rmanufactured_b ' pecial i em cal s, convepient!ly -present in an
anount of b twe%%“e’O?fggﬁ%}gnggfﬁmé%ﬁnq;r%%?ag:lhye bgf%géﬁcf 50%{% and 1.8
W % apgmdera- olfy dsroxyed kih phemdrkeignehef Ebemiuype IAMROGUR(fRe 1173

manuf actured by Ciba Speciality Chem cals, conveniently ' present in an
anmount pefinfet i&eFP0ABENGt vfand the wwkenhieRer abhny t@éileefehom 8tat % and 1.0

w% Typically, th hoto-1 nitd a re nt_.as i xtures.in the paint
accor d%%&rteg%&ﬁjeéi ﬁegntlil%tﬁei ﬁtflarégfézr%%ﬁzgéﬁéﬁngoﬁe{:age@'%?gf%% and 5.0
W% | Balshel GP@sétienndfxtilies pabstcapcaedi g o1 hheinighventtiea, the filler
conponent c) conprises one or_nore from anong inorgani c conpounds,

pi gmendegraed o haRkesdeagald ©bHf theropirdniig b f @bt @r esRFr&hcialsett!ing,
resi st?nce ton%gr afgi on, and %rvi ntation of 8 WD 03/062336 29 JUNE 2006 any
pi gnen §Vterlfata yi & p‘?%ggntl i ‘he paint. Particularly advantageous is the

use of a di s@%rc%mq_ way i a pekyeptelor aatsdNbefti edfat i ge Of
pigmenting inorganic fillers present in the paint. The waxes usable for
t hese povEssdSIincl ude syHiHEETe waxes, TR yet Rio&se impiebators

p0|yte%EﬁBE%&@%?fvwgggsisting of a bisacylphosphine oxide and
an a~-hydroxyalkylphenyl ketone is utilized.

For example, a particularly suitable photo-
initiator mixture consists of a mixture of a
bisacylphosphine oxide of the type IRGACURE ® 819
manufactured by Ciba Speciality Chemicals, conveniently
present 1in an amount of between 0.5 wt% and 2 wt%,
preferably between 1.5 wt%¥ and 1.8 wt%, and an o-
hydroxyalkylphenyl ketone of the type DAROCUR® 1173
manufactured by Ciba Speciality Chemicals, conveniently
present in an amount of between 0.5 wt% . and 1.5 wt%,
preferably between 0.8 wt% and 1.0 wt%.

Typically, the photo-initiators are present as
mixtures in the paint according to the invention in an
amount ranging between 0.5 wt$% and 5.0 wt%.

In the composition of the paint according to the
invention, the filler component c¢) comprises one or
more from among inorganic compounds, pigments, and
waxes capable of providing the features of anti-

settling, resistance to abrasion, and orientation of



( PTFE) WA gh- density pol yet hyl ene waxes, pol ypr opiI"ENE 20@6xes,
ethylene acrylic acid (EAA) copolyners, and ethylene vinyl acetate (EVA)
copolyners. To obtain an optimal orientation of the pignenting inorganic

fillegsyi bibseptel ehahl endp weepaedeapersi @he opawax.in sol vent, for exanple
with a base of ethylene vinyl acetate (EVA) copol yners dispersed in one or
more sol vBarsicudenlas xpRwaataganns | dcet at&e n- bganobPf and ni xtures

t heregf . These_di spersjo f ave a_ particl.e_.dinension of
bet V\/e‘gﬁsaﬁséﬂa fgg Vgn‘fl"%rg%, %ev%%%ﬁﬁo tﬁea%%lgn%f o%éreﬂ%a}telso%f di mensi ons
smal | 8¢ tHhamedd AL PRok§aplief ef{ Bler SUidradd énvaxes pheseid®el ting points
of between 80C and 120C, and preferably close to 100C. The aforesaid
di spefBeomexes W&S@@l@arfoe‘bntgfiﬁea PURP Qe S pdrceitdge somtdwtiid resi due in

n 1 w%and 20 wt % .even h the use of products

| i b
\?mpt\rlle"gé’?égp&l) d O%%E%?EPFI e RECFPX isP9 yetfeet?IF%%. 8%%98&’3’%% products of

this typerf hat wgaiede fRuGH-GRAdia yrar kgb1ed Hpdensp of ddies series Ceraf ak
100, 103, 106 manufactured by BYK-Cera. bv. nveni ently, the di sper si ons of

waxespehyrbep9lee03/ws2836 2% ThNEeRe06 agy! por atadidn tiEANai nt accordi ng

to the inyention in_a unt%rri%%:ng bet we n5wt°/%a£d SOMpreferably
bet weeP1 58and 20t % STREIFAF er EoiHonenttT§torSt he Bt according to
the inyshiimersan further conprise thixotropic agents and anti-settling

agents, such as silicas (anorphous
To obtain an optimal orientation of the pigmenting

inorganic fillers it 1is p}:eferable to use a dispersion
of wax in solvent, for example with a base o_f ethylene
vinyl acetate (EVA) copolymeré dispersed in one or more
solvents, such as xylene, n-butyl acetate, n-butanol,
and mixtures thereof.

These dispersions of waxes may have a particle
dimension of between 0.1 and 100 micron, even though
‘the use of particles of dimensions smaller than 20
micron is preferred. Suitable waxes present melting
points of between 80°C and 120°C, and preferably close
to 100°C.

The aforesaid dispersions of waxes can contain a
weight percentage of solid residue in solvent ranging
between 1 wt% and 20 wt%, even though the wuse of
products with 5-7 wt% of non-volatile matrix is
preferred.

For example, products of this type that can be
found on the market are made up of the series Cerafak
100, 103, 106 manufactured by BYK-Cera.bv.

Conveniently, the dispersions of waxes can be



synt het wo e/de28xsn di oxi des), for exanple of the funed t3#HPWNEAMed silica)
or else of the precipitated type (precipitated silica) . These two
anor phous fornms of synthetic silicas differ essentially as regards the

t hod of duction. T _galJ ed d sili . d.b '
o) jaee et e e {Be oAl S cRihe FRCERDRIEEPRERCRY o (1 ame,
whi | st Jthe ffeCirBhbangd bsithiceds 8r atRr efdd eB At POMILIPEFAbULE USiNg a

wet process by nmeans ‘of neutralization with a solution of sodiumsilicate.
These theftiverrendds Wik t iedmBOhedS .of preparation of these conpounds nean

that the two_types. jof silicas_haye different_surface propertigs. The ‘
surfaces of _T%ﬁeecflpﬁtedlf U BPPPE &le %t%f‘f]nﬁy&rcé%ﬁcglr%‘a,gov\hi | st those
of fumedcsiiisastars AUy RakkirRld Yeohydi 98y lal SotBpti i say@yrst he surfaces

of precipitated silicas are nore polar than those of funed silicas. This
fact peoducastitsenylhiygr oggrniiendssbehwesh tshd ipast i (@msrofiopseci pitated

silica, and hence oduces,an . excel l ent thickening action, _which is

parti cﬁV&Fg?tlépp?Qj;?‘&BPe_qW}fﬁge?gr n&lrégt i%’ﬁaIBPTFhé:’%agﬁhf a%%?gl ng to the
I nvent tgge Congradentiycdn bhe epabexs Oéhéh%rééfﬁfﬁét'e'&v%ém a
preferr aspect Is the 1ncorporation of the so-called precipitated silica,

10 WO (B8t6628364 a2 d) UNE 12006) sucthase t Havesi lamar e S L(fPrifis700L pr oduced by

PPG Ind [ I . iently i . t of bet 0.5 mt%and 5
W% prETBPESLY bBIIERT bR £ SRS b bai 9t AR%R HAg To°t he

i nvent j,@RhLBRRAY olfl l{fﬁ@cgfctﬁgﬁg include funmed silicas wth a function of
control of rheology and anti-setting.

The so-called fumed silicas are prepared by
hydrolysis of silicon-tetrachloride vapours in a
hydrogen and oxygen flame, whilst the precipitated
silicas are prepared at room temperature using a wet
process by means of neutralization with a solution of
sodium silicate.

These differences in the methods of preparation of
these compounds mean that the two types of silicas have
different  surface properties. The surfaces of
precipitated silicas are <completely hydroxylated,
whilst those of fumed silicas are only partially
hydroxylated. In this way, the surfaces of precipitated
silicas are more polar than those of fumed silicas.
This fact produces strong hydrogen bonds between the
particles of precipitated silica, and hence produces an
excellent thickening action, which 1is particularly
appreciable in the formulation of the paint according
to the invention. Consequently, in the context of the
present invention, a preferred aspect is the

incorporation of the so-called precipitated silica,

10



It has BEH4%623d that the presence in the paint of thes®) HiINEWa&, in
addition to further inproving the thixotropic properties, also contributes
to inproving prevention of stratification of the pignments during

cross-Lipki ngs AsHegaridsi dhe griserent ttypes gi-dfditmey shiicasg the use of
non-treated silicas is preferred, for exanple of the type  CAB-O-Sil(r)M5
pr oducé&ddby t rCaisot Inwi. t h c>weidertdyedof ar0ez®wmRt geft dodeweencor por at ed

in an unt conveniently of het n 0.1 wt%.and_1.0 % preferably

bet weeR - 6. i’%%/t %néjﬁ:iu’ "étJ_S' W Fr‘f\,\a%%r% é?eeﬁvfee‘?:fl eﬁb‘ﬁﬁ%n@ﬁ‘\tﬁt ﬁH’ét%ai nt according
to the | NVERE! O/ GONDELEES ARG Ofo MhE Rn@iokeabgnad wdp; pEovi de the
colouring and chromatic effects on the plastic surfaCes treated.

Convenaésbl ynqdighentanade sskicehli ohittave dunsirifaceosdt ramturelt hat enabl es

hi gh indices of refraction of Ii_%g and transparency to be obtai ned. These
pi gmenP3 EBRPLPSY #lidebs 8RTEdFE formed by mica, surrounded by different

| ayers of a X3 . it.ab I gt .S€: - +8il -\White pignents
consi sti ngngft: %acsg %ggtﬁe vé?h{:gareel atl v%f§$gﬁl%ien%[%yg§eo}§%ﬁ{\gni um

di oxi def dahesthesiibistcss pf inhedid st iobutoofwafthdre . paptrooliesy ofhesil ver-white
pigment, high gloss or else matte_or 11 WD 03/ 062336 satin-finish effects
can bet}B’b’t‘agﬁ@ 1CH)PIPRRTE36S /- BASEr fERRNEEP AREBSUI E? a FRER T ¥R @nce pi gment s

i PERIULIE P SErES Aot NG 1 LA B 0T gL b o e
w th erssbteihkdghig wakesregaadiscesha gaffiecehdr Ityypes of fumed

silicas, the use of non-treated silicas is preferred,

for example .of the type ' CAB-0-Sil®M-5 p;oduced by

Cabot, with a surface area of 200+25 m?/g, to be

incorporated in an amount conveniently of between

0.1 wt$ and 1.0 wt%, preferably between 0.1 wt% and

0.5 wt%.

In a preferred embodiment, the paint according to
the invention comprises one or more pigments designed
to provide the colouring and chromatic effects on the
plastic surfaces treated.

Conveniently, pigments are wused which have a
surface structure that enables high indices of
refraction of light and transparency to be obtained.

These pigments comprise a nucleus or core formed
by mice, surrounded by different layers of metal
oxides. Suitable pigments comprise:

- silver-white pigments consisting of mica coated
with a relatively thin layer of titanium dioxide; on
the basis of the distribution of the particles of

silver-white pigment, high gloss or else matte or

11



appr eci MPIOM3Beal effect; and - gold-lustre and netall FLIYNEL908 pi gment s
whi ch, -albeit not exactly netallic pignents, produce a |um nous effect
simlar to gold, copper or bronze; in particular, the gold colouring is the

result of {Q&fiﬁgghi @Q_f%‘é:tt%a{icﬁe nusltgyugeW.th a layer of titanium oxide

and a.I%@%r iTon oxi t the netallic effect is provided by the
coating of a m tatevckerscew tdnd |ayerasefinteamferarde Rvbddmenssof this type

that are available on the market are represented by the serjes IR DI N(R)
and APRF RER)S Y eEHEER BTk, tIQEAHEEFq( [%P ngau ‘B%rfwél%r%arl

Co j b h : j jal f
o ohandtl GRefEs, bpb Bt s R R O BB &) T AR REAR Ry 100
(silverdidlepdéd), 10Ri(dRuti | BySt erdusHgni | \wer ) , idAb3rfEkrasizePeawlith etc.;

interference-type and ultra-interference type pignments conprise
| R ODI N(ipidrR Al FEb P21 (RAVESe Fi nProplug®s 29@ (Fl #FBiGieIarly2ss (Utra

G een) _, C.: . o] LUStr pi nts and netallic-lustre type

pigwem%?égﬁ&ﬁ?%%gléﬁ&hﬁ%&d% T«%ﬁ%os (Royal Gold) , 524 (Red Satin),

530 (ditter- Byohde)luselre Hodvasitentlis-Iheses ppoduehs sarwhierpr porated in
b

t he paint according to the_invention in an anmount of between 1.0 wt % and 15
w % prediaidhl ynpét wetra st 9o e 843 bBF 06 P3TFEIS SIUNEPZOOR GEhd 20 Wt % The

bai Nt aceardlng Lo cLhe 1oventLon Gan, i geoLhorale LG Lynes of pi gents in

conbi nati on w 0ose descri ve,’ suchas car bon black, “whi ch

render a3 Cld OUr $HY | ghtlelr , colokhery pignertis, rayelit asfyethew iron
oxi des, phthal ocyani ne greens or_blues, indanthrene blue, dioxazine violet,

napht hgoatddrprof the mica nucleus with a layer of titanium
oxide and a layer of iron oxide, whilst the metallic
effect is provided by the coating of a mica nucleus
with a layer of iron oxide.

Products of this type that are available on the
market are represented by the series IRIDIN® and
AFFLAIR® produced by Merck, MEARLIN® produced by the
Mearl Corporation and by the Engelhard Corporation.

Commercial examples of pigments of the silver-
white type comprise IRIODIN®/AFFLAIR® 100 (Silver
Pearl), 103 (Rutile Sterling Silver), 153 (Flash Pearl),
etc.; interference-type and ultra-interference type
pigments comprise IRIODIN®/AFFLAIR® 221 (Rutile Fine
Blue), 28¢ (Flash Blue), 7235 (Ultra Green), etc.:
gold-lustre type pigments and metallic-lustre type
pigments comprise IRIODIN®/AFFLAIR® 303 (Royal Gold),
524 (Red Satin), 530 (Glitter Bronze), etc.

Conveniently, these products are incorporated in
the paint according to the invention in an amount of

between 1.0 wt% and 15 wt%, preferably between 5 wt$

12



or ange, ‘pq_ Wﬂgwanadat e yellow, isoindoline yellow, iro
t her eof acilitate incorporation of these pignments into

PR

apd m Xt ur es
e paint

according to the invention it is preferable to use the concentrated pignent
pastes based upon epoxy-acrylate resins. These pastes, which may contain
concentarat i Ghswob . plgnents rangi ng between 10 wt % and 55 wt % are based

upon an epoxy: acr yl at reséE8§§d%ﬁB'C|§o whi g8 Ca?nvgﬂﬁﬁkgb kP

S”a snall pércen

means of Wr atlon con age o

Ss- Ilnklng by
nonomer

Vi SCOSiﬂrBtch?ﬂ&'i*@t@r otﬁém@@é eRapphRenet theswmphssesoar eitde pr oducts

HELI OTM BEI

-SERIES manufactured by Bolling & Kenper. Conmerci al

exanpl ehasfe colengy Hgedaseboves tAuchsers esSCHERO WTNPBECK , UVWEERIES conpri se:

W 162 Rutil|e Titanium O oxide 5%, of p| men W 368 Na hthoI
B AL reniP SB5heE

WH5EY

of pi giEMISES WEB? Sttt bRy f i gheh

AS Red (30%

Pht hal ey api NEoR! 4e-dr2 %% Pheshi @Mﬁbo&}&llr@”&%@%ldr bh%%% jpastes can

be incorporated into the palnt in an arount of between 0.5 wt%'and 5 wt%
pr ef er dinidarifdtvera (0oBuek % dhdxazingt %WWichehecondphddod t irade enbodi nent ,

in the paint 13 WD 03é062336 JUNE;ﬁ gﬁ aﬁpordl iggthg é
S o ﬁﬁﬁb ha

are al §& 3N pdR RISV PRESHE Sl MG
Cross- l@dﬂqﬂgﬁbyaﬁaaﬂ§thﬁ@gxgﬁ@@éé@ W light in order to

VVradl%E!on" i S, rean

gvention there
" nder go

i mprove
| evel i ng and/ or resistance to abrasion after application on the substrate.
By the ter mesuﬁa@hetatEgmommmtm vhdehgse @mentaknn@oby means of

aint accordlng to the invention it is preferable

to use the concentrated pigment pastes based upon

epoxy-acrylate resins.

These pastes, which may contain concentrations of

pigments ranging between 10 wt% and 55 wt%, are based

upon an epoxy-acrylate resinous vehicle, which

can

undergo cross-linking by means of UV radiation and

contains a small percentage of TPGDA monomer

as

viscosity regulator. Commercial examples of these
pastes are the products HELIO™ BEIT UV-SERIES

manufactured by Bolling & Kemper.

Commercial examples of colouring pastes of the

series HELIO™ BEIT UV-SERIES comprise: UV 162 Rutile

Titanium Dioxide (55% of pigment), UV 368 Naphthol AS
(20%

Red (30% of pigment), UV 667 Phthalocyanine Green

of pigment), UV 569 Phthalocyanine Blue (20%

pigment), etc.

of

Conveniently, these pastes can be incorporated

into the paint in an amount of between 0.5 wt% and

S wt%, preferably between 0.8 wt$% and 1.2 wts.

In accordance with the embodiment, in the paint

13



sili coneVedAiAe t hat possesses terminal functional gr&%f)‘%N%qogh can
undergo cross-linking by exposure to Wradiation. These functional groups
have the particularity of copolynerizing with the nononers and ol i gonmers

present ocbBrihie caposhei dnveintitn pehetewaer exposednicw Moratedti on
Exanpl es of these silicone conpounds presenting functionalities that can
under gostrasonki ik FEOBHT S e LFoMARCRRL §V ERALatGadh BRECEEOYISE@SET| i cones,

f , f .th , f
cheni careiktags 4AEHEG BE05KeoRtt £ oR0 T iR aY aibbh e ert Dogussa,
and Byk;y-350Q. Bede 8930y rnatfaet weed SHarRyk €BemeraSoBreniepéty, in the

paint according to the invention it is preferable to use a ??7?pol ydi net hyl

si | oxaneppbdicetédmaeiryciherswhshrageylic function, for exanple of the type
erably between

Byk- UV- 3530, _i n ,an apount of.. between .Q. 1 wt % and w% pre

0.2 Wt % andBﬁ_. Aﬁbﬁ ‘Vggﬂglporsd]ilrﬂgﬁ?%eaoﬁf@foérﬁreqwgﬁﬁ%’di Taht ,uri%eelF%oi s

envi sagedotB8e 1k AGAMRPT ki ORebhl associAt i W ¢ flohhe igolnsinet hyl

si | oxane-nodi fied pol yether with acrylic functionality, of the type Byk LTV
3530) ofidisphieconempaun® 08he62336s29sSERE ReoBImalhoFunasridnzl

functionalit i.ch undergoe hardeni ng ;hy .radi ation in the paint according
o the STRVBN MO T Pt GYER TS propor Y St £ hve =5PPRHER nets,
reductigp phiqsHEfase tensions, and increase in the distension and wetting

of the substrate. In the paint according to the invention, it is
These functional groups have the particularity of

copolymerizing with the monomers and oligomers present
in the composition of the paint when exposed to UV
radiation.

Exampleé of these silicone compounds presenting
functionalities that can undergo cross-linking by
exposure to UV radiation are acrylate silicones, for
example of the type Ebecryl 350 and 1360 manufactured
by UCB Chemicals, Tego Rad 2100, 2200, 2500, 2600
manufactured by Tego Degussa, and Byk UV 3500, and 3530
manufactured by Byk Chemie.

Conveniently, in the paint according to the
invention it is preferable to use a ???polydimethyl

. siloxane-modified polyether with acrylic function, for
example o©of the type Byk-UV-3530, in an amount of
between 0.1 wt% and 1 wt%, preferably between 0.2 wt%
and 0.4 wt%.

According to a preferred embodiment, there 1is
envisaged the incorporation (in association with the
polydimethyl siloxane-modified polyether with acrylic
functionality, of the type Byk UV 3530) of a silicone

14



pr ef er @l &/d6033¢se a sol ution of pol ydi net hyl sil oxane 9?28k¥ r wth
pol yet her - pol yest er hydroxyfunctional nodification, of e 3@@
comercially available as BYK-375, in a percentage of between 0.1 wt% and 1
w% preferably between 0,4 m¢96ang,0.6 wt % The_ paint according to the

i nventibROEAN bBCTARRIS ed DM EMPREbIEYat e matiRiGH pl &EIREerial, and in

tigcul t hQusj:nas: e | _ i
Dot or SHFOenShetlfy "SRG SR MBSl Sy Qg 0RED Shep o1 o1 10 @

parti ¢eqizankyonat t tact i Uendrore t hethest hptbpepbiynt off vi emir filneepai nt
according to the invention can be _applied also on plastic naterials already
col ous éiippesineste pukpesetdPmro9fdi ngupeREe cultanIPBamt i eRefects or a

mul tichromatic col ouring. Rlastic .substrates ' e f bei treated
incIuﬁ%?r?8%eexéﬁ%Ie?h%%s,g%%?f%%?ﬁ%natgghhet %%é??bc $ési§g®gnd

pol yusgbbanpetpQl ynmers. As stated before also netallic materials |ike
Magnesi um are used to produce the above housings. 15 WD 03/062336 29 JUNE

2006 Wien ¥he § nbaifmitchacsomsd aibjtect the tiiieenthoanti &k ikSapplied to

these substrate it r lts Ln timl -aesthet.| roperti.e , once it has
been P’éﬁg F%%, % ttogugsgntaeeéogﬁggl?inndéBf Eé&%@%%r@ﬁnaﬁéé&;ﬁ%?%h i s obtained
in theogasemet phagthi ¢ gd Dy bRER-bbe yamaaniar érgroRysicala poi nt of view

According to another aspect of the present invention, a method for painting
pl asthedsfiaetabnic Ofat Eheal SYPS preowngsgiahioh e¥mpriadeke appsication, on

Lhe BERLERLS o8 o PELLRBL e OB ALLES oA B M
preferably between 0.4 wt®% and 0.6 wt$.

The paint according to the inventiqn can be
applied on any substrate made of plastic maﬁerial, and
in particular on the housings of cellphones, for the
purposes of providing a decorative effect, and a
colouring or a chromatic effect that is particularly
attractive from the aesthetic point of view.

The paint according to the invention can be
applied also on plastic materials already coloured, for
the purpose of providing particular chromatic effects
or a multichromatic colouring.

Plastic substrates suitable for being treated

include, for example, ARBS, polycarbonate, methacrylic

As stated before also metallic materials like

Magnesium are used to produce the above housings.

15



of sai dypai ez, Ot ai ned. According to a preferred enboéd HEHE 2006 he
application of "said paint takes place by neans of electrostatic spraying
(el ectrospraying). To facilitate application by means of spraying of said
paint it is convenient to dilute the latter with appropriate solvents, such
as ketones (®hegn, hbeehypaisthyWhidetond)s ddet ategbjecy., ofut yhiscet at e,

ethyl acetate), and al cohol.s (e.g., isopropyl alcohol, isobutyl alcohol).
| t %/s Grré‘f%l?%b‘%’é o’ RP %89utt§ﬂ %?E%h Iuﬁ%"i%uﬁft ogfeft tévi%brati on )

ratio eUbdc' LDEhELY W BobRe tRaINt gl CRaEANT Hirzes thep st ention of
sol vent™ nlngﬁgp?%%m whi Fstﬁalofsjo enat?l [ %8 di stnensi on o at he oelesi red paint :
film Guplieéntliyt ghersoltemsd itheadddchd oodndgobdedpentbimbheepaint in the

step imrediately priqgr to , application, in the variable ratjo of 20-30 parts

to 100'HeFR s19f OpAiPAfedCotR ehR8nCRFe (He BEBSELGt & T HROPRI APEd i s
lim PR , ; : f 16 WD 03/062336 29 JUNE 2006
Lol il ek pean oboc ey, gecys )

I sopropy and-t W ith a conpressed-air gun, and positioned
on a suitablrecsanpirgholtder, anoaheeni easpbgciknsesfedthe a ppagendr. Next, an
el ectrostatic initiat ortggri ner) is applied to render the substrate

conductinREN R c &t i BREBP Y heP paiRfti sl ndy Pdgrsdit g OTusPRG2dhe Cor nore
el ectr gspray; Spas.; BV, Way: QE4EXHPLE cb&p%%&%éﬁg@{li{%ﬁﬂﬁér{‘,g gk, cellphone

housi ngs, three electrostatic spray guns-can e spraying area,
posi ti aned sasbdorhoes: of 2 gwistorofntied toper ddrdwiy opesoribee of the
housi ng of the cellphone; and - 1 qun oriented on the bottom si de area of
t he erein, and exposure to a source until cross-linking

of said paint is obtained.

According to a preferred embodiqent, the
application of said paint takes place by' means of
electrostatic spraying (electrospraying).

To facilitate application by means of spraying of
said paint it is convenient té dilute the latter with
appropriate solvents, such as ketones (e.g., methyl
ethyl ketone), acetates (e.g., butyl acetate, ethyl
acetate), and alcohols (e.g., isopropyl alcohol,
isobutyl alcohol). It 1is preferable to use isobutyl
alcohol on account of its evaporation ratio and
compatibility with the paint, which minimizes the
retention of solvent in the film, whilst also enabling
distension of the desired paint film.

Convenientiy, the solvent is added to and mixed
with the paint in the step immediately prior to
application, in the variable ratio of 20-30 parts to
100 parts of paint.

Conveniently, the substrate to be painted 1is

preliminarily «cleaned, for example by means of

16



housi ngVOM&6S3fpl es pass in front of the guns twice: a PIHNMWe in a
direction with right-spin rotation, a second tinme in the opposite direction
with left-spin rotation. After application, the paint is caused to undergo
cross- hisBkirBe Y TRt 10f drd adhahl et ivd hvith raveohpt e slsiegia pr oduced by W
| anps. The cross-linking step can be preceded by a flash- period step, in
whi ch ghe,sampice tpesidonpth e pai ntsuitrlelgoseampdeahodsafat ure of

bet ween 40C and C far t r.angi between 2 and,4 minutes_ in order to
enabl ec8_9358|"§f)it of l?‘ﬁg%stéalcggntﬁpha%ha&%@@ﬁogdded N§%‘facifftate spray
appl i ca befroAtuantcadeoist ¥tokor (SFoRsrl)i nkd nspgwéar Yeyap@idefuartz | anps
(Hg | anps) are used. For exanple, two nercury [anps are positioned

per pentheulsap st aie candukéd ven aBPpé Leedsinte of the ipaadtatiesl sanple a
dose n cessaréif or crass-linking corres onokicrg to at 17 WO 03/062336 29 JUNE
2006 | BEstP8BE A c S 1% PET T T nf°hst QAFCORfiTGg 992 Fhe i nvention

enabl es depggi thdg @ff ackampneQf coattng pProysdest V\b_bfintpﬁ%i @arly
appreci abl e colours or chronatic effects to be obtained with a single pass
of pai aellphopear tiaidiavgs. t thseadvaleafsoasatocasplnat hgunpaigan of t he
presen ntion.on the substrate in__arder t a thickness of the

_ pizp
o TP ParL bp e SPERy D ALt Rk PROL OIS Vi E A B GHE 25 s or om
Smal ler op | I APDAE SA Of L P OBHGt &3k besowsyyabicat | s afhLol our shade,

chromatic eftects and hiding power.
housing of the cellphone; and
- 1 gun oriented on the bottom side area of the
housing.

The samples pass in front of the guns twice: a
first time in a direction with right-spin rotation, a
second time in the opposite direction with left-spin
rotation.

After application, the paint is caused to undergo
cross-linking by means of irradiation with ultraviolet
light producéd by UV lamps.

The cross-linking step can be preceded by a flash-
period step, in which the sample treated with the paint
is exposed to a temperature of between 40°C and 60°C
for a time ranging between 2 and 4 minutes in order to
enable evaporation of the solvent that had been added
to facilitate spray application.

Advantageously, for cross-linking mercury-vapour
quartz lamps (Hg lamps) are used. For example, two
mercury lamps are positioned perpendicular to one

another so as to measure on the irradiated sample a

dose necessary for cross-linking corresponding to at
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29 JUNE 2006

Fur t her way e3/033385ce the nethod according to the invention enables
| i nked coat of paint to be obtained on a substrate with a single

Cross-
pai nt i

ng cycle, a considerable reduction in the painting times is

a

obt ai ned

as conpar ed tgpbr adi tional processes. The followi ng exanples are provided

purely

therefore nogype ;,':'Qgﬁfzaﬁem?rgd?ieEggdsfﬁé‘éoﬁrlaﬁgxg} i”tény hlé’ayiﬂiv%%tti'dd{"

sphere

o6 F- i |lustration of the present invention and

%q.stp

of protection t o} IS 1s ned by the annexe

nust
t the
| ai ms.

EXAMPLEernalPhe st depadudctisyi ¢ Abke ffaorert refit cog thagsipigsv £ dedekddtir oni ¢
es 41% Aromati c urethane-acrylate oligonmer PM 1000 Acryli c-nmononer
reacti \I@%ﬂ%‘éi‘iﬁ?éﬁ%%&eﬁéépﬁﬁ a%ole@‘ﬁyﬁerﬁeﬁ vFRyPRattat 8 TEREHS 15%

articl

copoly
Funmed

functi

i ca3%

o e e R B DS e A S e Boe S 1 ot or 5 256 (i xt ure of
DARCCUR(r) 1173 payek 1 EREPEURE(1  §19) aldvtertfayence piogmempl8% the

(IRIODIN(r)/ AFELAIR(r) 289 Flash Blue) Silicone additive with acrylic
Gt y OF. SORERBVE ERLBEINN YERF EXFf Bitt £BRal Sbisdortaddit i ve 0. 8%

order to obtain a thickness of the dry film (after
complete cross-linking) of between 15 and 25 micron.
Smaller or larger amounts of product can Dbestow
variations of colour shade, chromatic effects and
hiding power.

Furthermore, since the method according to the
invention enables a cross-linked coat of paint to be
obtained on a substrate with a2 single painting cycle, a
considerable reduction in the painting times is
obtained as compared to traditional processes.

The following examples are provided purely for
purposes of illustration of the present invention and
must therefore not be understood in a sense that in any
way might limit the sphere of protection thereof, as
this is defined by the annexed claims.

EXAMPLE 1

Paint product suitable for treating housings for
electronic articles

Aromatic urethane-acrylate oligomer PM 1000 41%
Acrylic-monomer reacfive diluent 28.7%

Wax having an ethylene-vinyl-acetate (EVA)

copolymer base dispersed in xylene (6% dispersion) 15%
Precipitated silica 3%
Fumed silica 1%

18



(BYK 3750 BURBPE 2 Paint suitable for bestowing chromat?¥dUSER&S s on

cel I phone housings 50% Aromatic urethane-acrylate oligonmer PM 1000

Acrylic-nononer reactive diluent15. 6% Wax havi
(EVA) Rimeopbitprer base di spersed in xyl ene (6% di spersion) Precipitated

o fﬁ%%%e DR RGCRRE LT T RGeS 519

Silver Ig%}gncg giti ng paste 1.5% (HELI OTnBEI T UV 569 - Pht hal ocyani ne
Blue) Silicone a ditive with acrﬁllc functiona

Hydr oxy

031062
a) one

RICDINRAFELAR® 28 Sdddsht Blue) 0. 2% ( BYK
joarg ey ek sBILE R g BBl har can
(BYK -UV-3530)

Hydroxyfunctional silicone additive

(BYK 375)

EXAMPLE 2

ng an ethyl ene-vinyl-acetate

%(mxture of DA R(r) 1173
| RI ODI N(r)/ AFFLAIRCr) 100

lity 0.7% (BYK- UV- 3530)
375) 19 29 JUNE B3%06 WO
tallic material s conprising:

0.5%

0.8%

Paint suitable for bestowing chromatic effects on cellphone housings

Aromatic urethane-acrylate oligomer PM 1000
Acrylic-monomer reactive diluent

Wax having an ethylene-vinyl-acetate (EVA)
copolymer base dispersed in xylene (6% dispersion)
Precipitated silica

Fumed silica

Photo-initiators

(mixture of DAROCUR® 1173 and IRGACURE® 819)
Silver-white pigment

(IRIODIN®/AFFLAIR® 100 Silver Pearl)
Pigmenting paste

(HELIO™ BEIT UV 569 — Phthalocyanine Blue)
Silicone additive with acrylic functionality
(BYK-UV-3530)

Hydroxyfunctional silicone additive

(BYK 375)
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15.6%

20%
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0.5%

2.5%
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1.5%
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undergo cross-linking by exposure to ultraviolet (UVY) radiysNEgois b) one or
nore photo- initiators as sources of free radicals present in an anount
rangi ng bMAAEAA2G65 w % and 5.0 wt% to induce cross-linking of said
acrylic resin in the presence of UV radiation; C) one or nore fillers; d) a
di spersion of waxes in solvents for _orienting said fillers; and e) leveling
addi tives; in which said acrylic-HBas®e81% esin conprises a urethane-oligoner
in a weight percentage of between 30 wt% and 60 w % characterized in that
sai d urethane-acrylate oligoner is of a bifunctional type. 2. The paint
acccording to Caim1l, characterized in that said urethane-acrylate
oligoner is of an aromatic type. 3. The paint according to Claim1l or Caim
2, characterized in thgasaid ivet pdreestateylcat emeltisgohee messtefials
blfunctlonaJ & @%rl@”JT de paint according to any one of the foregoing

Cl ai s ar acF%ré zgg gatad fggpy Ere’%ﬁéf Eﬁt oggh acrylic

nnnonerlc reactlve di cor cha acterlzed

in that said mﬂtlfunBﬂd%E@ acr?Fﬂ? H?re i vEXRPPHER | §%f a
bi functional type. 6.ult&3aintedecoPl)ngadiahycahe of the foregoing 20 WO
03/ 062336 29 WUNE 2006n€é ailors indwe5,plebavadhert zadtdrst ket idocpopsi ses a

wax dispersed in a sglfvéitee radicals present in an amount
ranging between 0.5 wt% and 5.0 wt%, to
induce cross-linking of said acrylic
resin in the presence of UV radiation;

c) one or more fillers;

d) a dispersion of waxes in solvents for
orienting said fillers; and

e) leveling additives;

in which said acrylic-based resin comprises a
urethane-oligomer in a weight percentage of
between 30 wt% and 60 wt%.,

characterized in that said wurethane-acrylate
oligomer is of a bifunctional type.

2. The paint accc:zding to Claim 1, characterized
in that said vurethane-acrylate cligomer is of an
aromatic type.

3. The paint according to Claim 1 or Claim 2,
characterized in that said urethane-acrylate oligomer
is of a bifunctional type. ’

4. The paint according to any one of the foregoing
Claims 1 to 3, characterized in that it comprises a
multifunctional acrylic monomeric reactive diluent.

5. The paint according to Claim 4, characterized
in that said multifunctional acrylic monomeric reactive
diluent is of a bifunctional type.

6. The paint according to any one of the foregoing
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7.. The Y¥i%P6Heeording to A aim6, characterized in that8aNgRoex i s an
et hyl ene-acrylic acid (EAA) copol yner or an ethyl ene-vinyl -acetate (EVA
copolymer, or mxtures thereof. 8. The paint according to any one of the
foregmaﬁﬁiMEalntolStocﬁaramMQﬂﬂzﬂdzéd thatthatt idomponpsesea &axt hi xotropic
and antj-settling. agent {he pai nt according to Claim8, characterized
in tha@%ﬁﬁ%F?%@xb?erﬁelgﬁ& anti-settling agent is silica-based. 10. The

pai nt._accor dj NgThe Huirtealloklnd OLBIYUIWH 8) MerlailfePerahdcact eri zed i n

that it conprises an inorganic fil e paint according to O aim 10,
charactieri zkdt i patidatwasaiiks plagmmuhwlemefganyﬁltl | bed dcorfpARges a nica
nucl eus coated wth an oxgggéla yer, ere the OXIde is chosen from anong

titani GARAGHRSe, CFrah b nesifl By kT aredatrer &V JEPDQ%¥m6§Pnt according

to any 4 f ng Clains 1 to 11, characterized in that it
conprlgggﬁgng P@s 8%%98#he pai nt according to Caim12, characterized in

that said p|ag,rreme |1saimtoap00atﬂad1<j nt® anpashe wift thea Pesegofing
epoxy-acryl ate_resin_and an acryl ate nononer, which can undergo

cross- GHRMT By EXpdsur@rabarerddiad i on 42t THE pEPRP T difng to any

one of cterized in that the |levelling
addi ti VEIE‘?‘&%‘C’J c%%qnlg%gﬁnég’gtgrlﬁ A L WD 03/ 062336 26 JUNE 2006

with acryli® fu'I\h:él @rdnitt yatbatddanry umlecgmm 08s- dhavdagebyzeeans of W
radlatlon ﬁg% hggESXXEEﬂgééggggc and anti-settling agent 1is
silica-based.

10. The paint according to anyl one of the
foregoing Claims 1 to 9, characterized in that it
comprises an inorganic filler.

11. The paint according to Claim 10, characterized
in that. said pigmenting inorganic filler comprises a
mica nucleus coated with an oxide layer, where the
oxide 1s chosen from among titanium dioxide, iron
oxide, and mixtures thereof.

12. The paint according to any one of the
foregoing Claims 1 to 11, characterized in that it
comprises a pigment.

13. The paint according to Claim 12, characterized
in that said pigment is incorporated into a paste with
a base of epoxy-acrylate resin and an acrylate monomer,
which can undergo cross-linking by exposure to UV
radiation.

14. The paint according to any one of the

foregoing Claims 1 to 13, characterized in that the

levelling additives are silicone monomers or oligomers
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si |i con®QBHYEIs or ol i goners. 15. The paint according 2t93UNﬁ)%°0c?ne of the

foregoing Clains 1 to 14, characterized in that it conprises a m xture of
two photo-initiators. 16. The paint according to Caim15, characterized in
t hat sawithi xaogregldic ptﬁcmtm—ﬁirdﬂ&hlb]{fs tkad ntahur endefrdgui samdphosphi ne

oxi de and a- hydroxyal kyl phen ketone. 17 A d for._ painting plastic or
met al | i EXDELBE Pat &2 r&f%{/n‘g’ Sﬁ@t&ﬁfﬂ'l &h &Y%Foﬁys&%ﬁtlo&‘%or ding to
any one P{l&ﬂbﬁﬁolqot&r@@p §gi§om§lltg§trate and cross-linking of said

pai nt by exposure to ultraviolef radiation. 18. The nethod according to
Caim17, charactlérd zeskimtt hacadhwliappl i tati amyf @@ d pdi nttlon  t he

substrate takes place by electrostatic spra el ectr rayi ng) 19. The
met hod %%%gaﬁﬁg tolelBPm 47 & él@l %ra%ﬁﬁghé?érl%dq '@ha& in order to
facilitate,rapRLi catd;on e ScPfaE/ng ﬁgtgallqu&alaptt_ {he latter is diluted -
wth apprﬁ%rlate solvents m xed e ste |rmedrately prior to
application.180. T]ﬁieeprmtri’mdamnddnggtbo G:Daanmn:ﬂﬂ othé&kaicteld,zed

characterized in that it conprises the application of an electrostatic
priner n the smma@éxﬁﬁr@es@Bwpthﬁvetowpe@aﬁeﬁauéﬁ Ve PrRepers es prl or to

the paintin ste 21. .The net had, accordi ng, t,0 ai to 20,
char act% e# gas OsiFEhJc%?‘rpr P&Ee 41 7B t%é_@ig{/é‘ ﬂ%’g?g@ JUNE 2006
pai nting:sdep, a flash period step in which the painted substrate is heated

to a tenperature of between 40C
17 A method for painting plastic or metallic

substrates, comprising the . application of a paint ;
according to any one of Claims 1 to 16 on said
substrate, and cross-linking of said paint by exposure

to ultréviolet radiation. |

18. The method according to Claim 17,
characterized in that the application of said paint on
the substrate takes place by electrostatic spraying
-(electrospraying) .

18. The method according to Claim 17 or Claim 18,
characterized in that in order to facilitate
application by spraying of said paint, the latter is
diluted with appropriate solvents mixed in the step
immediately prior to application.

20. The method according to Claim 17 or Claim 18,
characterized in that it comprises the application of
an electrostatic primer on the substrate to bestow the
latter conductive properties prior to the painting
step. -

21. The method according to any one of Claims 17

to 20, characterized in that it comprises, after the
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" and 60CYOP3EPTAf nate the excess sol vent present prior t2zo WNEzoali ation. 22.
The met hod according to any one of Clains 17 to 21, characterized in that
said substrate is a housing for cell phones. 23. A nethod for painting

cel | phonrd fidurs) ngsepeoapfilsishgperpodi stepi dgn wificaithdopsingedn suitabl e
sanpl e- hol ders and trangfgr t hereof b negns of ? onveyor into a

tr eat mEMPSEEEe - 18p PR EEF ot Df aant%m%%’t'? U8t i et pPereSsh e Surface of

said h i od O L€ it e UGkl e - - in i nt. cording to
any ongﬁﬁ é?n%61@¥%$ﬁ6 mntﬁﬂgh%%ﬁ§§%ﬁS?&BQé&ngégﬁigﬁggggﬁ&fhe top part
of sai ¢ohawsiingsadbhdtdbdnone gun oriented towards the bottom side part of
sai d housings, said housings passing twice in front of said guns, a first
tine in a @&2r-eckPBnMRitRT i JRECEFLAT oAt PEY ARE aCSe&dmi®sm7in  the

ina dPrectREnTARPY I SECIHAY ot P R sodedminemdiin
ousi n® 1914t SARERRTara o Bl Wit 0SB0 1 o SURRGFACE pa Bf the

sol ventoupriesefort ncéhephahat;. and - irradiation by neans of WIlight of the
pai nted housings to obtain cross-linking of said paint. 23
23. A method for painting cellphone housings

comprising:

- positioning of said housings on suitable sample-
holders and transfer thereof by means of a conveyor
into a treatment area;

- application of an electrostatic primer on the surface
of said housings to render them conductive;

- spraying of a paint according to any one of Claims 1
to 16 with the use of two guns oriented on the top part
of said housings and of one gun oriented towards the
bottom side part of said housings, said housings
passing twice in front of said guns, a first time in a
direction with right-spin rotation and a second time in
the opposite direction with left-spin rotation;

- heating of the painted housings to a temperature of
between 40-60°C to evaporate part of the solvent
present in the paint; and

- 1irradiation by means of UV light of the painted

housings to obtain cross-linking of said paint.
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