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surfaces which are pre-treated with high-energy NIR-radiation and then
coated with aweooasagosor a |iquid coat- ing conposition, follewedsopt@sri ng
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applications. The known processes for coating with powder coats require
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general |y aqueous pre- treatment process. Fhout  SUCh pre-treat nent, the

adherence of padelepseddathe caginesef metals due to the high economic efficiency of the '
0  process as well as its wide acceptance from the point of view of environmental
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protection. Numerous powder coat compositions have been developed for different
applications. The known processes for coating with powder coats require that the
mctai surface to be coated must be subjected to a costly, generally aqueous pre-
treatment process. Without such pre-treatment, the adherence of powder coat layers

5  and hence the corrosion protective effect is insufficient. Such costly pre-treatments
are also necessary for the application of aqueous or solvent-containing liquid coats on
metal surfaces.

Adfter their application, powder and liquid coats can be cured, or dried and cured, 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.
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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.



a coating conposition to the netal surface, said coating conposition

sel ected fromthe group consisting of powder conpositions and liquid
conpositions. In another second aspect of the present invenuimjust e is

" provided a coated nmetal surface by pre- treating and coating, characterised
in that the netal surface is prepared by the foll ow ng steps a)
pre-treating the netal surface with high-energy NNR-radi ation at a

wavel ength ranging from 73Q tQq iFOOnnjmﬁth ap intensity of nore than 1
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gener al &gg_qaastion o} e NLR-pre-treatnment can be fromO0.5 to 300
seconds. PEOFPOWHhYTRE TR vent 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 nulti-layer coating. The subsequent drying or curing of the
coating layers can be carried out in the usual way by methods known in the
coating industry. Preferably the drying or curing process can be carried

out by nmeans of NIR-radiation or UV-radiation, nore preferably by neans of
NI R radi ati on.
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coating conpositi-ons and to the application of liquid coati ng
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Coating with thermally eross—iinking as well as UV-curing powdcr coating
compositions, or water-based 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.
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Known conventional thermally cross-1inking powders can be dgegusi200de
powder coating conpositions. In this case thermal curing nethods can be
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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.
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i s possible, especially for the powde - 10 EXAMPLES . The foll ow ng
exanples illu t he | nve le.1: NIR-pre-treatnment of a steel
surface and sﬁt‘%e?ﬂﬁ%‘?'?f‘g?&’é’fﬂ W"EaFFE‘ﬁF rTI‘)"”’E'g’nt:uri ng powder coat A

cylindrical steel tube polluted with oils and fats resulting fromits

product i on e 3NK- &ﬁfﬂéaﬁﬁentt bEALEE YirfdcR anPLBLRHEABaRGAASIIE ash
rusting was |rra late rotating, froma distance of 6 cmwith a
conventionl MNURDERAVIHIHH enitter 20 (power 1000 W for 10 seconds,

wher eby t he surface heated up to a tenperature between |00C and 120C. A

NI R- powder CO%JH QH@%EEMMS %dNbl% o&%aﬁférgegmﬁﬁgfraén xeﬁaﬁédxhe&onof DuPont

Pul ver| ack ied on . sur ce t.hat "had n
pre-treated i PRSI mgﬁaea&@g%tefar Hﬁtcftﬁ’é' aﬁf“&“t é%bﬁ'r“é'&ﬁ Vad iadiated,

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:
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Example 3: NIR-pre-treatment of a steel
coating and convection curing

surface and subsequent powder lacquer

A steel plate poliuted 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

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:



heated superficially to a tenperature of 130C. The steel p#atugust004
subsequently 25 coated with a conventional thernoreactive powder coat on a

base of pol yasdeiszeed riglyci dyI i socyanurate resin/ hardener mgaiinand the
powder coat |aver was cured in a convection oven at 200C for 15 ‘m nutes.
An anal ysis of the coating obtained provided the following results: 6 4
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emtter withaapoWRIN §6017500 Wfrom a__ dimspaecdisgring cm and at a_conveyor
speed of 8 mmn. After acooling distance of 4 m the proflle strip was

coated with a onvn Q pri r tly
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with a power Qfs:he08r ¥¥ahahd 4Q c%ﬁﬁé}@fjﬁeecir bes plhaine ATeahesolily distance of 4 m,

the profile strip was coated with a conventional aqueous 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

Q)

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.



'0 superficially to a tenperature of 1 30C. 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 Pul ver| ackaggietéses KG,
nmelted with a conventional IRradiation emtter and cured with a
conventional UV-radiation emtter. The coating obtained was free of
surface defects and showed excel | whktiadhgia@ige on !'5 the support. 7 4
August 2004 What is clainmed is: Process for coating netal surfaces

conpri Zi ng t h@r@iegﬁsr@ﬁtlil{gaﬁetﬁrsaﬁce@@mpﬁgngthﬁeﬁggd of5urf28ce W t hhhi gh- energy
NI R-radi ati on at a wavel engt angi ng from?7 t nmw th an _intensity
of nmore than F%W c e treaige b?‘eté{)ﬁﬁ‘r%cﬁg‘“g‘ g‘g}é{tﬂ?‘?ﬁ@" E\B%r'ﬁ?fg‘?t‘(opo% 1 ¥ Henetet al
surface, said coat irfxgiarROFIottb OP00nmeligCinaatelsit 6T hbie tighQUp/cadad st i ng of

powder conposijions and liqui.d conpositiqgns. 2. The pr.ocess according to
rarm 1 F ur e HBE OC oRap g btk SRR ar 1 Mok e REC cosimergrpostion
conposi tion with NisRettedli fadoh Othe Oprobly- Ecnelbtadel @ powdef f @@dpostiptisn@ndingquedir i ng.
3. The process according.to claim11l, wherein the coating conpositionis a
powder conpositi orf®™8%™ & process according to claim 1, wherein the
pre-treatnent step (a) lasts from1l to 60 seconds in duration. 5. The
process agccording to claim1l er ei tep (b). follows i diately from

D op (o o i YprBrastorind 1y SR £ St Brhrdne e o or GG e, foatng
pre-treat nent cpmpesass vapNIReddiktontod TV -fekadn 16 efftddsingand Aurg@at ed net al
surface by pre-treating and coating, characterised in that the netal
surface 1is prepared by the follow ng steps: (a) pre-treating a netal
surface .t h hihlghpreewes gycadifg n@dilami ONwitreia Wavelagngcbmpssadgi Ra ffoeider730 to
1200nmwith an intensity of nore than 1 WcnR; and (b) applying a coating
conposi tion t FOPREURBt al surface, wherein said coating conposition is

sel ected fromthe group consisting of powder conpositions and Iliquid
conpositi

ons. . . .
4, ’I%e 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.





