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(54) Title: PROCESS FOR COATING METALLIC SUBSTRATE SURFACES

o {57) Abstract: Metal surfaces which are pre-treated with high-energy NIR-radiation and then coated with a powder or a liguid coat-
ing composition, followed by curing or drying the coating composition, show better adhesion to the coating and improved appearance
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applications. The known processes for coating with powder édagust20pdire
that the netal surface to be coated nmust be subjected to a costly,
general | y aquweud/speog- treativent process. Wt hout such pre-tpegus®ipiaost he
adherence of powder coat |ayers 5 and hence the corrosion protective effect
Is insufficient. Such costly pre-treatnents are also necessary for the

appl i cation of agueous or. sol ventMﬁEﬂMﬁMd coats on netal

surfaces. After their appli & H A%WG'ME’I” [geats can be cured, or
dried and cured, by neans hs in the near
infrared (NIR) region. In the fig UBSTHA:MACESU ng, N R-technol ogy
enabl es nelting and curing 'of omuc a} carrl ed out in a single

process step, see for exanple K 26 to 29 and WO

99/ 41323. é‘ u rilhf re%ltﬁ.ll?\;enﬁ(?n R atets Qc? a ﬁ&%*&s% f&%@&t n%%%tﬁ){g %ubsé%tgs £y ed. Such

NI R-curing”processes a flor t he
substrate :5 mr\ﬂard@amrlad%qutdcfoeb!aﬁlpﬁlgg ﬂtFWée BW@N@&%H@SU@?& sgrfe@r or
al um ni um consi sts general ly of at |east several processing steps. First

of al l the r %froval()“%fﬁr LO%}S%O RPOde% C@EOI’%\%%r ﬁlnm%hrai (anﬁﬁ% ﬁsu%ggslh%g\b%eﬁgtseqrjg;t

exanpl e by an. ar e ray
10 interim ri ngéely wegleﬂé;easpmngr@m%aﬁs@uedyﬂv&fv@tecemlp@aim@emgﬁh@ of

i Eor gﬁn![_c gor r;ﬂf[;bﬁ@rhs ku(htsﬁﬁwwbrhcb@ym‘csﬁﬁﬁtﬁdﬁu&%ﬁﬁ%f@ﬁh&i@%ﬁp' e, n
osphating in n| um .
P P 9 ngftec iofi, ifuﬁle ous ﬁ\%er cogtrcl. %B@stéuo%h He! l{éer& Hegre c? {or dg‘?

A rinsing ope wat er em nera
required in oﬂgﬂxcaumdwskmwmmp@mﬁfer%M@@p@mww re@tnefrﬁh@tah@ The

damp netal surnieammmtto b@cdifddQﬁhsﬁBémibjﬁc&HYo b@fsﬂy,egeh&mﬁma&mﬁm .15
application of th W0 orde avoi coatl ng

coat
faults. Typicdi® nglf)‘f%%t nétﬁ?ut ?hhlg R tmen 3 a%%ere &F Oc%o‘?’deﬁﬁo%?a Yt al
surfaces afe de@bmcbé@ dogpsiop REgAsHEe ¢fﬁf€q‘ls %ﬁﬁzlentrafg@hg%ﬂam tegtments

DFG- Pul ver | aclgteafisdit@ess#$ forth@dpplic UG aqag@sor sél¥dnticonidfiing li% Aaglsnt 2004
This pre- treatrrgﬂt f rretal substrates or netal parts prior to coating with

powder or I|q 5 requires large dip coating tanks or spraying cabins
I nvol vi ng conS|derabIe I nvestnent and operating costs. The chem cals used

in the differeffer RAGHPRAALISKHONIALHE liafidkens calbeicaiddyors@Rabad fured, by
:0  means of radiation having wavelengths in the near infrared (NIR) region. In the field
of powder coating, NIR-technology enables melting and curing of powder coats to be
~ carried out in a single process step, see for exémple K. Bér, JOT 2/98, pp. 26 t0 29
and WO 99/41323. A uniform heating of the whole coating layer is achieved. Such
NIR-curing processes also require costly pre-treatment methods for the substrate
:5  surface prior to coafing.

The pre-treatment of steel or aluminium consists generally of at least several
. processing steps. First of all, the removal of fats, oils or other impurities is carried
out, for example by an alkaline washing using a dip or spray technique. A subsequent
.0 interim rinse is generally followed by a wet-chemical deposit of inorganic corrosion
protection layers on the surface (for example, phosphating in the case of steel,
chromatising in the case of aluminium). A rinsing operation with fresh water or
demineralised water is again required in order to completely remove adhered reaction .
chemicals. The damp metal surface must be dried completely before the subsequent
.5 application of the powder or liquid coat layer in order to avoid coating faults. Typical |
pre-treatment methods for the powder coating of metal surfaces are described for
example in T. Molz, Tagungsband der DFO-PulverlackEagung, 23. - 24.9.1996, pages
201 to 207.



fromeach other, and spent pre-treatnment solutions nust be di sposed of at
high cost. If faults occur in the pre-treatnent, faults in the subsequent
coating are unavoi dable. Summary of the Invention In one aspesigust200ie
present invention, there is provided process for coating nmetal surfaces
conprising the steps of a) pre-treating a netal surface w th high-energy

NI R- r adi afkhme-atatﬁxentwﬁmﬂamgithtes angi:talg)aftf priior (Bébatigg WidOthwendriliquidRodtint ensi ty

of nore than a acotln Sltl he net al
Ol e, e e A contad o Rl EEpE SRR el fd 05 e o
powder c ompmsng ¢osms Tﬂem:heahmqlq nskddothp diffetentmsctioh Roren oibdtee kge ewioty eppaet  of

the present tion ere J i.ded a, coated sur f

treati ng R AR sohl pecreareBL Rk i S Rl et vt 2 FutlpeBla: o
by the fohklfm\mque@hﬁmsfatﬂt)s mtﬂwmbtsafqeattbmnghneumezbﬁilabls.urface wi t h hi gh- ener gy
NI R-radi ati on at a wavel ength ranging from 730 to 1200nmw th an intensity
of nore than 1 Wcnez; and b) applying a coating conposition to the netal
surface, wherein said coating &a i of the Ihentied ect ed from t he group

consi sting of powder conpositions and |iquid conpositions. An enbodi nent
may relate to a process for coating netal surfaces with powder or |iquid
coati ng loonpaped bixhe pnﬁkmcihv@biah derein pexjdedigriosess for eaatinmbtmamfa@f; t he

substrat e sur.f.ac rior coatin a ion. rrbodl ment may
ol atet GoHPErEE B Bort el fin et bR FEh P B o 2y -

i nt ensi t ywavaidhgh ranping frotnh’eo Nl R00ag with an mkmmyrdfadmam&rdl Wiadnafl arglll) bt @sg ar e
subsequent | y..coat ed .w coat i osition, and
The panddreBi Rt pea iR mbR S fhe 7 solipPeer ity SR Fen PABRH ¢ her
enbodi mendonsisming bEp@tder tompbligomnod Basd congphsitiast eri sed in that the drying
and/or curing of the powder coat |ayer or the liquid coat |ayer may be
real i sed preferably by nmeans of NIR- radiation or UV-radiation, nore

pr ef er ablIy alithareansd m;bedNthe pdicat inoamtior, thkrels goside® ) hteDaiesil bathcERsred pt i on

O The | tio cor n tot i,nven the metallj.c rfac ich are
mot oy e et it des S bl R Rt B e b b iR
Nl R-r adi qire{reatmg/tlteMeml mfaeé eillghigh-gengr MIN-yadiatiort e Waa:ﬂg%ﬂfmmgﬁ@n 730 101200

g)r(nal(’rglegr r Gst ﬁ?m m-tlgzrr]lseltyl of ';nac‘)(rjé t%atlr! P‘G\//(?rﬁ&nand%l§ 3!'1ral'gc a ccyvimg compom{-'I on ’to%het y of for

metal surface, wherein said coating composition is selected from the group consisting of powder

compositions and liquid compositions.

An embodiment may relate to a process for coating metal surfaces with powder or liquid coating
composition, which avoids an expensive pre-treatment of the substrate surface prior to the coating

application.

Another embodiment may relate to a process in which metal surfaces are irradiated with high-
intensity radiation in the NIR region, the irradiated metal surfaces are subsequenily coated with a
powder and/or a liquid coating composition, and the powder or liquid coat layer than is dried

and/or cured.

A further embodiment may relate to the process ~ characterised in that the drying and/or curing of
the powder coat layer or the liguid coat layer may be realised preferably by means of NIR-

radiation or UV-radiation, more preferably by means of NIR-radiation.



1 WcnR, preferably nore than 100 Wen?, and over a tine period preferably
ranging from1l to 60 seconds, nore preferably from1 to 10 seconds. In
general the duration of the NIR-pre-treatnent can be from Q Aduet 2§

" seconds. Following the pre-treatnent by NIR-irradiation of the netal
surface according to the invention, the subsequent coating with powder or
| i quid coating conpositions can be carried out, where appropriate as a
one-layer or multi-|ayer c.atlno juent drying or curing of the
coating layers can be car M Aesery &SR by net hods known in the
coating industry. Preferably the drylng or curing process can be carried
out by ns of N R-radjation UV-radiati on, nore era neans of
NI R radi a‘?‘i"Bﬁ‘?mg&O %@W&‘F‘"ﬁé‘&%ﬂ 1"0%%“60‘@‘%@% Wff’iﬁit& a&ﬁ

s u r faces lﬁﬁmhai Witlerible thi ASiOONIR-Aiatieh, WIE a Wava&igtORn&EBMan rﬂfetraﬂge fihELReat ed.

. €. no cg entlona r eat ment are requi.re uch as
for. exanﬂl maélg%lgbﬁlp 3 Jﬁa%&%%% s ?ﬂf%?ﬂ%%lﬁ%r% Yﬁﬂﬁ%ﬁﬁ&iﬁl%‘am than
chr oma'a i Sli wg:)nd2 freftdably Snoacithan1 WIBRHS, ahfﬂ)oﬁdﬁ@&iﬂletpbﬁ%d’ﬂﬁtaﬂab@%fgﬁ@%ni Otole
treated accor |n to. the .invention t heir ani c urities e.
abr asi ve S§eF2gs: Mg I?r?‘fﬁfa dom ¥ iR §ecen ﬁﬁe@g"al‘geg ﬁ“onrﬁgteﬂ%'f’é?"trﬁﬁﬁ@?mp?l or
to their &R pseolseeadi®Rednds. To renove such inpurities, known nechani cal
nmet hods e.g. brushing, vacuum or conpressed air cleaning, "sweeping" as 10
wel | as sandbl asting can be used for the coarser inpurities or for flash
rusting. BoHowing €fipkd- tr&iménltlByNIR arhdatibiO6Y thé Ib&anhgﬁbeaé@f@yg tblkHR-inadiicd, then

according to the inventi ating of the metal surface can occur. Such
oat 1 ng. JHEINEORRRI IR PoME TRV CrATE GRS S B GRSt RS powder
]E:oati Ng pPppopEfe Bla @alaltybleorammh-lag«atdommgogha&baéa;eedt dfitigthr 6@ ok'ﬁh)é@batm@}ﬂ in
act sur Rrisin results in a rov coat i ratj anp
capect al IR GROL T bRl SRR AT PP TERa RElieE Oty abie b oh 1t he
pre-tr eattm-pmg bﬁcﬁmhﬁlpffob@s PinQRR 55 e@ 60 Ok telfs Jf IR RedidtioN 61UV @fliatba mite used
as the @ L ggpggg|atlon emtters with an em ssion spectrum
HHX|nun1fﬁ3ﬁé EPEGHIS © R4950 and 1200 nmare suitable. Coating with
thermally cross-linking as well as UV-curing powder coating
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conposi tions,, or wat er based or solvent-containing liquid 4 daiguisig?004
conpositions preferably t akes pl ace directly after the N Rpre-treatnent of
the netal surwaaegssced 25 required, it is also possible to sepan®ogoerass ti me
the pre-treatnment according to the invention fromthe subsequent coati ng.
Fundanental |y, all processes are suited to the application of powder

. coating conpositions and to the application of liquid coating

Conposi ti ons. 'ﬁ}“{s { Rt uflch o B0 wkliea RRURKEY, 6 APRSdoRReedoR 6L pRSIAIKC SPTay

t echni ques as nown corona, Or tri s ar particularly
preferred. |t ienarewyepiensl Me-depmepdactiidsare ‘l?ﬂ%ﬁ‘ilp ‘ﬁfg eﬁ?ﬁEPFcat i on

rret hods, for edggfaaklﬂgampbasﬁ%ﬂoﬁmforaxﬂﬂp&ﬁkmsphwhgauhrmnmmmg)s di spersion or -
"powder sl urry The liquid coating conpositions can be applied on the
substrate for exarrpl e by the wel I known net hqods of di pp or spraying. 35
Known convent i iradveniagenss oylean the gugl siefaces odirdesatedag ‘rBP @@g%@ﬂ“‘dgmt%e

powder coat i ngre@Re&iahicainmpuriitieselpl shrasaadush dorind arciumilling chiyiphedsfisshn be

e o o QRS Bl 8 fn bAG AR T8 ABhGve shljuBUAITY RiRt LG Y

means of conveet vvave engt -3 4
August 2004 WMWMF@MMM@HAMWOW?SM CHiNge FVESRIBE 4 ng t o
the inventjn, wiil ad SindblsBing Omtchisel foptha Rpiryerpopdsities o Gatflasigrustmgosi t i ons
that can be cured with Wradi ati on. Such powder coats are described for
exanpl e in European patent applications EP 739922, EP 702067 or EP 5
636660. D|rectAyamsubpfﬁlhmm%wh%aﬁﬂ%htm%mﬂ)@“%ﬁcﬁﬁl%ﬁﬂ?r coat can
be applied Onin%}ﬁwaukhihﬁ fRhémbthib@ffactdn 0adurb Suciating doeanbehave aconds by

UV-radi ation. The i dua I nt to
mel tthe vt poliddveD Pencaﬂ*al?\e hesBuchlitoldc s bR TP E%’é"". SHalbEbe

wi t hout thEs i nthefiquid chatraies lb“'rié:ﬂ“ smnm%nglarqselttw&t@\}mw eRsting pRRtifiing t o
the invention creates the p055| b| lity. of a powder 10 coating process with

a very |ow b A BoLc c%% o ?Jfﬁfzéﬁéé%ééﬁmﬂﬁé Fdr @Ran 1 Rhicifor

sui tabl e for

the pre-’creatment step in the process according to the invention, can be used as the
NIR source. Such radiation emitters with an emission spectrum maximum
20  wavelength between 730 and 1200 nm are suitable.

Coating with thermally éross—iinking as well as UV-curing powdci' coating
compositions, or watcr—basred or solvent-containing liquid coating compositions
preferably takes place directly after the NIR-pre-treatment of the metal surface. If
25  required, it is also possible to separate in time the pre-treatment according to the
- invention from the subsequent coating.

Fundameﬁtally, all processes are suited to the application of powder coating
compositions and to the application of liquid coating compositions. With regard to
30 the powder composition, electrostatic spray techniques as used in the known corona
or tribo processes are particularly preferred. It is also possible to use other known
powder application methods, for example application in the form of an aqueous
dispersion or “powder slurry”. The liquid coating compositions can be applied on the
substrate for example by the well known methods of dipping or spraying. -
35 o ' _
"Known conventional thermally cross-linking powders can be used as the powder
coating compositions. In this case thermal curing methods can be used for the
subsequent curing of the powder coats, for example heating by means of convection
ovens or medivm wavelength infrared radiation.

-3-



radi ati on can al so be used..- Such powder coats are descri bed Auguste308dpl e in
WO 99/41323. Wien such powder coats are used, it is preferred to cure the
powder coat MWOPHHEPS directly after it's application by irrad®GUSNG/OE425w t h
Nl R-radiation. In this case according to the invention, the powder
initially melts and then cures in a very short tinme and a distinct
shortening of the curing tine of the powder coats in ¢onparison wth the
conventi onal pafeertthepemeatmapbacchulingtsp shatavention 1P efse passibfe wopdbrpayalzt | ng
conposi tions gy gm@ gog%n@ﬁﬁt @H bk 3He® Wil UReidaiof UBEEh RYvdeFBHiS e f

NI R-radi ati on or radi ati on, _nore preferaP%/ %Pgs%zoi ghﬁéﬁradlﬁtlon
Li quid coats tdeatrined fonsanmisdn Eprgpean,naippf apphiggtio f

sol vent - cont aiglicaen. DoedtiyafeciheDdBipre-urmmelti & H Vagueing pawder opaursedeand known
to those skill §,9 Iéci“om@s sira 3udnd aﬁ@hmeqmdtiﬂatféﬁgecowbﬁwm&@mmas

single or nult yer or colourl.ess. .coati of},.substrates for
use as fillersl %ﬁ%@%ﬁ?@ og{i‘ E@B‘RS? -UgqtmentIy sythicient ip H’(Sﬁél?fr ViRONET FSRor i n
the industri alanambbm the Baw offhie eattgdiyer,ayiflonctae inpnt oftflvsler heat. Baisdr i ed by
wel I known et hads,0vGheds h%&ﬁ.?% Rehd &de&iontcfeaﬁsa;egog@mlgmq;omf e or

subj ect ed, mhere appropriate a 'ash-off time, to drying or_ curing
at a hi ghd® té?ﬁ@%ﬁrﬂF?éswgbaﬁﬁﬁi H‘é(reﬁﬁrlge‘éco’&sﬂ?’i’ﬂ‘@“ by nmeans of hi gh- ener gy
radi ation, for exanple UV-radiation, is possible. Flashing off, drying or

curing is al G Roa5 kiR clfh ogqsg.gma?mmmﬁmeﬁbaﬁ cﬁmﬁe&sto@m{.

Nl R-radi ation e coat I ned %‘-‘é roc;;g(g cord to the
i nvention, espéél?ﬁqm SﬂﬂtaFF@ 33‘5‘3%0%8’%!30‘6{ Py are df ré%?ghwchdherence
a good COHOSIWIF‘QSI Wlﬁﬂ@ﬁ:h@md:daﬂccem tsedtit &lpoaferrdBaa timeghd paikdes csatch as

craters, fi {s sh [ e e

coati ng ofSuntPeacBe s FEARHEREY Imbdlghe a%vo.‘%“?*ﬁdﬁﬁ’? ek
according to tmeorplmgémhedﬁvennqn, Abemasiter Inftiply meHs ox @S’B@S""’?’GP/‘GSGI}@MZS The
process for thanPsastd dis@iciEivktenihg 6Phalcusiy tne eSthwpilddlcbats mitioaipatison

according t oén%&ggygrcgﬁﬁc%omﬁw%rgﬁ&qmqgw Jobufasi derabl e savings on

I nvest nent, ope Pat ng cos waste water and waste materials.
The organic inpurities that are

20  Preferably powder coating compositions are used that are suitable for being cured by
means of NIR-radiation or UV-radiation, more preferably by means of NIR-~radiation.

Liquid coats that can be used, for example, are water-dilutable or solvent-containing
coating compositions which are commonly used and known to those skilled in the art

25  and which can be used, for example, as single or multi-layer, coloured or colourless
coatings on substrates for use as fillers, basecoats or top or clearcoats in the car
industry or in the industrial coating area. After their application, théy can be dried by
'well known methods over a longer period of time at room temperature or subjected, -
where appropriate after a flash-off time, to drying or curing at a higher temperature.

30  Furthermore, curing by means of high-energy radiation, for example UV -radiation, is
possible. Flashing off, drying or curing is also possible, for example, by means of
exposure to NIR-radiation.

The coatings obtained by the process according to the invention, especially the

35  powder coatings, have an excellent adherence, a good corrosion resistance and an
excellent flow.: Coating faults such as craters, fisheyes or adherence defects that
generally appear in the coating of untreated metal surfaces, can be avoided by the
process according to the invention.



general ly present on the surface, such as fat and oil resi ddeguer20@ther

i mpurities, for 5 exanple flngerprlnts are renoved by the process

accordi ng to WRd15iesent | nventi on, wher eby the time needededTavsotms
pre-treatnent ranging from 10 to 30 m nutes for conventional pre-treatnent
met hods is shaortened tp a few second R-[‘] I’tl%ﬁj} Q}E conbi natlon W th
curing of coat THfPrPesi §ﬂﬁﬁ’“ﬁg%ﬁﬁ’§‘e’&f° Rictal § Reraigtipniacemding i oughput
for the coati nge presqoiinelition, peasipeminaldéyble savitgdsen powsierent eatrgngnd 10 EXAMPLES

qne 0| Ol NehotATBORS wabi: Wald: hPwhdmbMAL! TRy Fﬁai@m&&ltésm slare o e

NI R-pre-treat Nt or a el surface and. sub sequent coatl n
curing powder SsBsmallnpreyent Arthesyrfacs; %’éha’ffi‘b%‘?ddm Tedifveg ofothRr B‘i‘H"é‘“Sﬁaé"ff ats
resul ting fx orexatoplefirpeipeihispare rqpovesd bg &ar}dodesmmrﬂmgm tetpasaht ihvehtion,

protection aga\kﬂ&&b)ﬁth@ﬁ&&hé@%&?&t%%}?m _ﬁr é&.ﬁghg’%ﬁgﬂ%ﬁ%l 168038 Bﬁt froma

di stance of 6 a conventio nemtter power 1000
W for 10 secdivaentighd pegipeatpentansthods és shargned Qpieppsesonds mbpaticla. inpet ween
| 00C and 120C. cofabiaBon et trinnef coblifia Ty by ﬁééﬁsBE&IMrmnatﬂﬁlﬁvé@(htgmer ci al

product of DuRQr I he surface that
had been pre- tr%hﬁe@h¥£%ﬁi%§t%g0§élb§9n§i@b ?or edv@réreg ered surface.

A further M Rradiation enmitter subsegue_ntlz corrpl etely cured t he powder 25
coat layer in 8 seconds. A honbgeneou rface resulted, free of pores
and blisters, Wlftﬁ excel | ent ]ﬁdhere ce to.the substrate and with the

fol 'owi ng propEeipiewing exgmpies iy ¥9198008 PCr/ US01101425 Adher ence
Test (DIN 53131)Cross hatch 0 Corr05| on Test (DI N 50021)After 500 hrs.

e e b
no bl i'stering CHABRPYISFEEXanpl e 2: Coating of an untreated steel surface
with NIR-curing

A cylindrical steel tube polluted with oils and fats resulting from its production

process and from its treatment for protection against flash msﬁng was irradiated,

while rotating, from a distance of 6 cm with a conventional NIR-radiation emitter

20  (power 1000 W) for 10 seconds, whereby the surface heated up to a temperature

between 100°C and 120°C. A NIR-powder coat DUROTHERM RAY-TEC NIR-

9216 (commercial product of DuPont Pulverlack GmbH & Co.KG) was applied on -

the surface that had been pre-&eated in this way, and melted on the pre-tempered

surface. A further NIR-radiation emitter subsequently completely cured the powder
25  coat layer in 8 seconds. A homogeneous flow surface resulted, free of pores and
blisters, with excellent adherence to the substrate and with the following properties:



5 powder coat A steel tube polluted with oils and fats anaftégoust 2084Exanpl e
1 was coated, without pre-treatnent according to the invention with a

Nl R- powder cO¥® 0EEIRBTHERM RAY- TEC NI R-9216 and subsequent | yPEF/DSE08426d,
while rotating. froma distance of 6 10 cmwith a NIR-radiation emtter
with a power of 1000 Wfor a duration of 18 seconds. During this tine,
melting and curing of the powder coat |ayer occurred—Blisters developed
on the surfaceqajefeha@'l“éshe})niﬂiilimhg pr ocesisCrosyisttadr@ forned due to

i nsuf ficient gi ons r enRLLeQ ‘i‘r?é"%&&@u&é(&rn&t 98y areas.
Testing of t{he f&"S‘aﬁ. ng ropertlﬁes provi 5@% | owi ng resuF‘fg

Adherence Test (DIN 53131)Cross hatch 2 GHH-BQ Wiernes (r)l N _50021) Af te 500
hrs. under sUrdg@nt Aisokphgreoféomtiensatibi St lehRer'580 k. ahderRgdadBansirant 1

at nosphere of| c After 500 hrs d e rusting < i water
(DI'N 50017) fﬁrqﬁiﬁgbb, Y edat—r-gi E\m“&rg&gﬁ&&é@ ; 3

st eel surface and subsequent pomder | acquer coating and convection curing
20 A steel plate polluted with oils and fats resulting fromits production

process and its treatnent f rotectron h n s used.
The plate was. %%ﬂﬁ#gﬁ—wpf?— ORI |on‘%F)édl\sﬂ%lf‘{l %%atv{@f{\tdgm (1000
W froma d&istmmderaiat8 cmfor a duration of 12 seconds. The surface of
the steel plate was thereby thernmally activated and was heated
superficially t e rature of 1 ' e ste | at.e was ntly 25
coated with a‘éétﬁsé‘ﬁtfq l&f‘“'dt"ﬂg‘r(ﬁ%raggg‘%z%ig%wg% 8%3? IR ggewb ot

pol yester/ t rprg}trymﬂyi acsmdyanuﬂatlmlenmwthhhﬂﬁmevdesm &HPeCh'H{ERM powder
coat |aver was g{rge: N@Rﬁl@%ﬁ%eh%ﬂ?‘l&iﬂlﬁéd 206ie rb@find. Frofd AUisBfice 46
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During this time, melting and curing of the powder coat layer occurred. Blisters

developed on the surface during the melting process, craters formed due to _
‘insufficient wetting and somne regions remained unwetted over large areas. Testing of
the coating properties provided the following results:

i5
| Adherence Test (DIN 53131) Cross hatch 2 |
Corrosion Test (DIN '50021) After 500 hrs. under surface rusting < 4
: mm, blisters rated at m2g2

Constant atinosphere of condensation After 500 hrs, under surface rusting < 1
water (DIN 50017) mm, blisters rated at mlgl

Example 3: NIR-pre-treatment of a steel surface and subsequent powder lacquer
coating and convection curing

20 A steel plate polluted with oils and fats resulting from its pi'oduction process and its
treatment for protection against flash rusting was used. The plate was irradiated with
a conventional NIR-radiation emitter (1000 W) from a distance of 8 cm for a duration
of 12 seconds. The surface of the steel plate was thereby thermally activated and was
heated superficially to a temperature of 130°C. The steel plate was subsequently

25  coated with a conventional thermoreactive powder coat on a base of polyester/
triglycidylisocyanurate resin/ hardener system and the powder coat layer was cured in
a convection oven at 200°C for 15 minutes. An analysis of the coating obtained
provided the following results:



Corrosion Test (DN 50021) PCT/USQO /01425 Cross hatch 0 Af #&ugb@R0dds,
under surface rusting < nm, no blistering Constant atnosphere of
condensat i on waaisesoes DI N 50017) After 500 hrs, under surfacedmasdolfidzs< MM
no blistering Exanple 4: NIR-pre-treatnment of an al um nium surface and
subsequent coating with a water prinmer 5 An alum niumprofile in an

~uncl eaned condition for use in the window construction industry was

irradiated w A lindrel ﬁl‘{sﬁﬂhﬁtﬁ%ﬁ emtter ‘@r&é@ tcR@yer of 1500 Wfroma

di stance of %€ at—a—€oOnveEyOotr—Speet SN UMBIRIE ter—a—cool+ H1®)

di st ance of ALQWOSIPhéreﬁr(QWﬁ@Qé rip was st a0 Wstwdﬁr%%ﬁ%ﬂ‘ﬁ%ﬁll aqueous
primer that was dried 0 subsequently wi t{lnma. i tistetidzat i on emitter with a :
power of 500

'k U f h d
adher ence wag 6’B’ftﬁ?t g’BOSpg?{g 09%"6‘%%‘%5? t%escz # fngQd; ﬁr C'E)n?lr%re%g%%pgu?%é a gggt i ng

with the pri frevasfDEN 608Ment i onal |y pr e epBcodklistsiggport . . 5 Exanple 5:

Nl R-pre-treatnent and subsequent coati ng wth an UV-curing powder coat A
grey cast iro | at e |ck vva3|rr | at from di.stance of 5
Qi o B R e B e eSS B S AR e B BB e

pl at e heat ed_q,_upva!t@psmwerf|0|,al I y to a terrperature of 1 30C. The grey cast
iron plateswas subsequently coated with a conventional UV- curi ng powder
coat ( UV-TEC UP-023-9490-0,. co aII

GrbHRCo. K3, ARG PR in 26 RRFL oneticR PLAR T fos VB MR Rerion. | o
wi th a conventindwsay wab/frradiedtvwithra MiR-tadiation emiteer vdthripeyeooh WOAE fingsa f ree of

surface def ectyg20doFHaNaRd eBhlSoE spRed6f EARRINO A frer B chiltzUMIRRE b 4 m,
the profile strip was coated with a conventional aqueois primer that was dried
0 subsequently with a NIR-radiation emitter with a power of 500 W from a distance of
10 cm. A pore-free coating with good adherence was obtained, the properties of

which corresponded to a coating with the primer on a conventionally pre-treated

support.

5 Example 3: NIR-pre-treatment and subsequent coating with an UV-curing powder

coat -

A grey cast iron plate about 12 mm thick was irradiated from a distance of 5 cm with

a NIR-radiation cmittcf with a power of 1500 W for 10 seconds. The plate heated up
'0  superficially to a temperature of 130°C. The grey cast iron plate was subsequently

coated with a conventional UV-curing powder coat ( UV-TEC UP-023-9490-0,

commercially available from DuPont Pulverlack GmbH&Co. KG), melted with a

conventjonal IR-radiation emitter and cured with a conventional UV-radiation emitter.

The coating obtained was free of surface defects and showed excellent adherence on
!5  the support.

Pul ver | ack -



7 4 August 2004 What is clainmed is: Process for coating netal surfaces
conprising the steps of (a) pre-treating a netal surface wi th high-energy
Nl R-radiation at a wavelength ranging from 730 to 1200nm wi4t Auqidt padaensi ty
of nore than 1 WcnR; and (b) applying a coating conposition to the netal
surface, said coating conposition selected fromthe group consisting of
powder conpositions and |iquid owaRGSthingddSs: 2. The process according to
claiml1, further conprising the step of irradiating the coating
gorrp(r)]si tilon vviHr&eMfaadoaﬂigaﬁétaiamwce%\fﬁﬁhgtm@mﬂg(gf; effect drying and curing.
. The process according to clajm 1, rein the tipg. conposition. is a
powder  conmposfk i o HeAHHE B‘F‘SL&%%““&&“E@% ﬁ‘igﬁ‘ﬁm‘t’%y &qgifﬁﬁ%onvﬁ‘iear dyelengdh
pre-treatnent step rfdging fosi B30ftb QPOOAmivAtHOR inte@a P BfiSore fhad U r'Wlcin®nd 5. The
process accor%)gg to claiml, wherein st e& (b%I 1f ol |l ows .imedi ately .from
step (a). 6. prBR¥RE 2of0aing, POPPsiigh &g herniiplegyriacy spid copfipe fppposition
pre-treat ment procesgctepphdedihtOglobe cotibidly S8 pdaRr cbmpbsii@dt @l Nifual
surface by pre-treating.and coating, characterised in that the netal
surface is prepar SG"BYUNE fol | ow ng steps: (a) pre-treating a netal
surface with high-energy NIR-radi ation at a wavel ength ranging from730 to

1200nm wi_th an_intensit f nore t Wcen®; and (b) .applying a coating
Compos 117%on ¢ oIS AorSF FUBM DR fOCRT P B 1Ry SeSIAIO8 Fte ST
sel ected fr omcgmpo@muﬂtms;ﬁ&aﬁdﬁ@rmfv-@em@rto@ﬁfmaa@iirtgi@m&uﬁ@d liquid
conpositions.

3. The process according to claim 1, wherein the coating composition is a powder
composition.
4, The process according to claim 1, wherein the pre-treatment step (a) lasts from 1 to 60

seconds in duration.

5. The process according to claim 1, wherein step (b) follows immediately from step (a).

6. The process of claim 1, wherein step (a) is the only pre-treatment process applied to the

metal surface.

7. A coated metal surface by pre-treating and coating, characterised in that the metal surface
is prepared by the following steps:
(a) pre-treating a metal surface with high-energy NIR-radiation at a wavelength
ranging from 730 to 1200nm with an intensity of more than 1 W/em?; and
() applying a coating composition to the metal surface, wherein said coating
composition is selected from the group consisting of powder compositions and

liquid compositions.



