-has found a wi de range of applicati ons{ when coating neta

.,.,._;_x\'(e3e<9<XR6T)-) 1 A process for preparing weather-resistant powder
.coatings The 'invention provides a process for preparing exterior

weat her -resi stant powder coatings on netallic and non-ne i at es.

10 The decorative or functional coating of surfaces wth,lmmmmﬂmw ngs
S due to the high

economc viability of the process and the favourable assessmeERt>from t he

poi nt of view of protecting the environment. Nunerous powder coating
formul ati ons have been devel oped for different areas of use. For coatings

whi ch are subject to LTV irradi ation, for exanple 15 thos
out door conditions (architectural paint, w ndow profil es,[m mm@@my%
metal doors, garden furniture, car parts, etc.), stable powder ¢

systens, for exanple based on pol yester resins with term nal SQP%bxyl
groups, have been devel oped. The polyester resins are generally cured with
| ow nol ecul ar wei ght, high-functional cross-Ilinking agents such as

pol yfuncti onal epoxides or 20 hydroxyal kyl am d Exterior
weat her 5 esi 4 pracessfon preparing weather-resistant Powder goatings\hi ch are based on
aromatic carboxylic acids such as terephthalic acid or isophthalic acid
have been known and used for sone tine. Powder coatings which are based on
t hese pol yestiek igwentief pfsiddse prosdss frfpesiarivg ekteripr @pather-resicstahtypovedeat i ngs
have good mechani cal properties and a resjstance to weathering which is
adequat e for many egatingeen metalic and nearmetellicsubstratesegi ons wit h noderat e
climatic conditions. These types of powder coating systens are cured on the
substrate using known, conventional, methods. 2 There has been no | ack of
attenptfy t o iTerResEvsr MBSEGR coRBi D 3RO iRPoRiler i NBasSHahEaT. For

exanpl e, attenpts have been made to I'nprove the weatherresistance of powder
coatings by twide mameof apulioptisnewheresiating wietadhidas to thehigh eqpnasie vighilitg| y or
mai nly from al i phatic andg/or_cyclaliphatic_.conponents,. .The ol yest er
resins are de¥éhs Boacssey thez @tf’)lei eﬁ@qﬁgﬂgf% 8P§ oLk ?’Viﬁepégeﬁfy%% 102.
At hough POWAG: GAREL SRnREGRBoRMe! (Rl RERAUIAIDS RRveRN deiRbRCE:

weat herresi stance, they have substantially poorer nechanical properties and
much hi gher rdffereat aeasodfuse Fdreohtiays viitieh &g stigjest tb A5é draimatmnofortexample
carboxylic acids nmentioned above. 10 Therefore, there js the object of

provi di By coshossrexpesadite oytsipgseondifians (grchitesiiralRaitiWaKlodPIRBles nEATRES he

di sadvant ages, descr.l ti U g | ul d

satisfy denman S rﬁ,(r)xﬁet@%fép gg%&%\é@?%’-%@?%@%’§Flcé)é§tsagl%}eﬂg{defﬁ%§}h§g%t§ﬁ§o be
used, for exagpkgampld ba&di dNolydsten reiisreiffetethinabtdrbo:p0gebupk druse bedhout 15
deterioration of the coatings. This object can be achieved by a process in

whi ch powder davalopad Theanolyggtsr sesinscre genseallycared with dowmajgeulel weigtai n

aromati c di car.b lic_acids, their ' - s essenti al

consti t uent s MRt eR ape Sk leAER b R RSl B3RS 85 oTon:

pol yf ungpi onalgdy(ﬁ@@gugqarhﬂ@g,ns, are cured by the use of radiation in the

near infra-red region (NNR). The powder coating conpositions may contain,
for exanple, 40 to 95 w. % of polyester and 1 to 20 wt.% of the | ow

nol ecul ar wei ght,. pol yfunct.ional epoxide 25 resins erejn, ot her

convent i onal BWE‘P{)‘EVE@?%I RSy 6580%}11& gﬁ?e%i 9 PRSI Wh‘ﬁg larehbased on

aromatic carboxylic acids such as terephthalic acid or isophthalic acid have been

PROAE] d

known and used for some time. Powder coatings which are based on these polyester
25 resins are cost-effective to prepare and the coatings have good mechanical properties

and a resistance to weathering which is adequate for many applications, in particular

in regions with moderate climatic conditions. These types of powder coating systems

are cured on the substrate using known, conventional, methods.



anounts, so that the anounts of all the constituents add up to 100 wt. %
The pol yesters have a nunber average nol ecul ar wei ght M of, for exanple,
500 to 10 000 and a glass transition tenperature of, for exanple, 30 to
80C. 30 The pol yesters may contain hydroxyl and/or carboxyl functions,
wherein if this type of functionalisatjon is present the OH val ue may be,
for exanple, 10 to 200 and the acid value may be, for exanple, 10 to 200.
The NIR radi ation used according to the invention is short-wave infra-red
radiation with an intensity maxi numin the wavel ength range from about 760
to about 150Thertmsbeereso lapk of attenimity torigoreass the pGathartasistanse of nedeise of NI R

radiation to dry lacquers is generall no Kai, Bar, J Accor di ng
to this net hGﬂ?mf&ﬁXégfnsc %thxﬁg@?%ﬁ& SEﬁYee eﬁﬁn%gle?%gpgrogl)g ry‘%’[ ‘8\?%%6% he aid
of NIR radi at] f ol ' Ly the M\‘;&f*}ﬂﬂ@ 20 YestathhieR bieAduid@pm ng of

t he substrat gésﬁ)%ﬁl%re\é)%ﬁggg%%gﬁ Srkl}slsi ngl y, it e\/?/as t;‘:ound 1t hat powdgr coati ngs
based on pol weslusivelyes inmsnlyifionh aligiatiaiand/ar cyedgaliphaticeonponghiscTheseds such as

terephthalic acid or isophthalic acid, thejr ri and/ rs as
cosenti ' St mabiesieBresiR SeRdssor e kRERAPIE ™ TR s SO AR D Bre

ol yfuncti onal.,epaxi des S= | L oKi | -
Fadt ation, v BRI boRE, pibURH FRAFHele robhE AV BBtk Bl

resi stance usd@bthycePfheghapssubstaitisilicfoor@shechayistlgepestiecindnauch kigher cur ed
in a conventional process, for exanple in a circulating_air,6 oven., Th

mechani cal prrepenatedals sosththas the systems dasedeoy aspmptiq caporylie asisdsmmenyionet o of
at |l east the %ame quality as are produced by 20 conventional curing. In
addi ti on, N F9%%Ufing enabl es a substantial shortening of the curing time as
conpar egywi th conventional oven curing. Powder coating formulations which
can be used in the process according to the invention have, as the basis of
t he bi nder, Hyithrefoyd, thenalisdhe objedsof providing cosiresfiectts: proydes soating cpRiRgs

contain, as the only or majn_ copstituent of the acid structural ocks,

aromatic di cavBieRgpinet é%‘@'e ?d‘ts_ Vaptages _F‘i(‘)%eéi_sabgﬁﬁl Brpaligcpgalr,stﬁgggwgérsz f or
exanpl e, ter e@c{%ﬂﬁﬁé %h%uﬁ%ﬂaﬂ @rdehﬁﬁﬁﬁc}?ﬁ#&&s@&iv@ath!‘ﬁfeﬁﬁtaﬂ&@sd @acthedcmi th

conventional aliphatic |of such as, tox exanple, neopentyl glycol,

et hyl ene gl ycglko bbuted| forexghplepin regionsawith iextrerne cliimetihgdnshitsongwithgiut or

cycl ohexanedi nmet hanol . Exanpl es of 30 other aromatic dicarboxylic acids are
napht hallf ne- 2d@eripratiomefithe ceatigsd, 4

This object can be achieved by a process in which powder coating coatings based on
polyester resins which contain aromatic dicarboxylic acids, their anhydrides and/or
esters as essential constituents, and which are cross-linked with low molecular

20 weight, polyfunctional epoxide resins, are cured by the use of radiation in the near

infra-red region (NIR).

The powder coating compositions may contain, for example, 40 to 95 wt.% of
polyester and 1 to 20 wt.% of the low molecular weight, polyfunctional epoxide
25 resins, wherein other conventional constituents may also be present in conventional

amounts, so that the amounts of all the constituents add up to 100 wt.%.

The polyesters have a number average molecular weight Mn of, for example, 500 to
10 000 and a glass transition temperature of, for example, 30 to 80°C.

30



napht hal ene- 1, 5-di carboxylic acid and phthalic acid. Carboxyl-functional
pol yesters based on terephthalic acid and isophthalic acid or their
‘anhydrides are preferably used. 5 An acid constituent with nore than 50 %
of aromatic dicarboxylic acids, with respect to the dicarboxylic acid
fraction in the polyester is preferred, particularly preferably an acid
constituent with nore than 50 w. % of %erephthalic acid and/or isophthalic
acid or their anhydrides and/or esters. 10 Aliphatic and/or cycloaliphatic
di carboxylic acids such as, for exanple, adipic acid or

cycl ohexanedithahBR¥¥MeistnaACtshtah By@dkyoandldricatboryl fanctivnspwheremsf itisgpes,
wherein the proportion of aliphatic and/or cycloaliphatic dicarboxylic

aci ds i s not ofifimstiphelisatien Bxpresentthe SFpualue may brcion pxamplexifl to209e@nd the act i on
in the polyester. . As other. conpone e polyester resins may contain
smal | anount §9‘<51fvaBi?Irﬁ}?}bﬂ?ztf?roﬂ‘&mp%qh?%ﬁ@(ﬂi ng agents such as, for exanple,
glycerol or trinethylol propane and additives such as, for exanple,
accelerators. It is also possible to use mxtures of different polyesters.
Pol yest & s whiheNIRerpdiation sexdl avcerdingi taghe imveniéon in skort-wene infia-19d radialinir ed

coters wiin oHE e orepei: Biximgp i petonsfh Bt fon' s IOUIHERIARR0 R0 SC
20 Coat i ngs” n\ﬁﬁgljn trds gfk‘flel‘gbl %W§ D860 iRMRfRres: AMQRe of RIR radiaiiad depat i ng
PCR Af B surtable for h

formul ati ons use I n the process according to the
i nvention cora@julrstih geremallinknosn (KaivBinJOAL2/88). Wetarding tp dhiy inetlod, poraider

epoxi des, as a cross-|jnking, conponent, requir eog r ¢uring. .The ampunt is
general |y 1 tepapmgsanaxbe ogredins hshosttiae withghe pid &&e@&@@%gmgén@%tyem
Triglycidyl isacyanurate (T Pol yal yci fer ased on terephthalic
acid/tr !(?rel | iwﬁ%%iswaS‘tbgbﬂﬁﬁgﬁn%%r%ﬁé%ﬁ#ﬁ%%% %%ﬁ‘%@%‘f?m itfiten Chenie
under the tradenane Araldite PT 910), polyfunctional aliphatic oxirane
conpounds such as are provided, for exanple, by the conpany DSM Resi ns

under the traSlepasiaglyr dinas found thatneveder - f unctcp@ingsibssrd oPqlysstes Yensy | at e

copolynmers, foy. exanple, can bhe used.as.cross-ljnki agent s. e
powder coati nﬁ?"FgFﬂﬁﬁB’é‘tq%Wg?c %Sﬁﬁgf(ﬂil%%m%oﬁ]@@g? {eeFé)g%hg%%%oZéso P@gisg-l i nki ng
agent, nay opidh@nadit ¥nH5RRHA shaRirefercABEMtRORRACHRANS6Ks IBPéBerswieilons, T or
exanpl e, pignents and/or fillers and optionally other conventi onal

addi ti vés sucimoksuliat weightpohdindipeal epoxifes aserossylinkgag agentg avhen cured with
accel erators. These are. added iﬂ amunt s %Li h arg}fam’ | ,ar .t o0 a person
ic

ski | led in t h¥1BFadiatieg, haxesmpanergeiaiange WRchIgPueh girgiet B0 RETSHSPRTS or s
and 0.02 to 3 %‘%\%llg/‘:qud&&f'%ﬁﬁtshﬁpﬁkin%?%ﬁkWﬁc@ﬁﬁle%@@l@cu@&’ﬁﬂﬁéﬁ)rﬁ@ﬁﬁéﬁ&

according to ¢ vent1on are prepafed by known extrusion/mlling nethods
whi ch are fanpiocess, fop eBarppledina ckilbfigglair nvérh&hamecha@ti¢ed prqpevics suesasteg: al so
10 be used, for exanple the prepar atigtg of powders ]gtg{ spraéi a&;

supercriti cal thediexthibiyofdhe eapting e Qhpiderst theisame,aupltty as Arcrreducedby; pe
process ,accor . . - IB‘H%(L% ; are
applied 2@ ot hg&{s]‘%g{slé}}at}a? grs"lléj' gﬁgédlgg%t%]g@%y no&%l@%%\%\%g?ﬁglgﬁhi%?g??g?{ﬁle
processes, foeudd: GMaEPEEmpPyrca it dalemibhatdvenspriag. process, and are then
melted and cured by irradiation with NIR radi ati on which has, for exanple,

a mximumin intensity distribution in the region 800 to 1200 nm wthin a

period of, for, exanpl t 0,200 secqnds, r t . S.
Radi ation el eknglgr%ﬁp%%?@‘#@onf Re o%?tnibr?g{ S%Ir @ctgggyoé%%soa(raaﬁﬁlgn%tqgﬁﬁcﬁje

i nvention ar e ReEk siwd, hythdbakis ablte bidder, ekl ead b QMIXYE ARRtbAddustri e
SerVis Co.; for exanple, halogen | anps which reach a radiation el enent

t enper atdsr e ofpoBseerskyinely cirainsathe Antysrivhain cortitugnt pf e aoidstrueiiedl sour ces
of

blocks, aromatic dicarboxylic acids, their anhydrides and/or esters such as, for
example, terephthalic acid or isophthalic acid, which are reacted with conventional
aliphatic diols such as, for example, neopentyl glycol, ethylene glycol, butylene
glycol, hexanediol or diethylene glycol or cyclohexanedimethanol. Examples of

30 other aromatic dicarboxylic acids are naphthaline-2-6-dicarboxylic acid,



heat (infra-red radiation, convection ovens) and optionally w th additional
reflector/lens systens may al so be used. 25 Curing is preferably perforned
‘using NIR radi ati on without additional conbinations. Coatings obtained by
the process according to the invention have exceptional flow
characteristics, good nmechanical properties and a greatly inproved weat her
S resistance as conpared with convent i‘bnal | y cured powder coating coatings
based on the same resins. The required degree of gloss of the powder
coating can be adjusted by varying the powder coating fornmulation. It is
possible to pradkaARecEl s-QRAHdxghC Si@ahd phthalicaidiCabéuydifaictionalmmiyestuat i ngs.
Powder coatings obtained by the process according to the invegtii may be
used for all bagedlondereplthslicvnid endrisephibalicrasid en theig anhydridss arehs _era,%gf al s such
as alum nium 10 steel or el se wood-based materials such as e.g. nedium
density fi br 8ksar d (MDF) or m xtures of different materials may be used as
substrates. Due to the good nechanical properties, in particular the
flexibility of the coatings obtained, the process is also particularly

sui t abl & f or Ap&did oenstinieht with proze tmat50d/s v promatic IEshoxylis agds Witlhcess
according to the invention enables the ecqnom cally viabl [ i on of
exterior vveatTPF@PCtrt@éli\es@laﬁpo’@&&?@l‘f%@élppﬁﬁ evﬁr;r’hws{fi S%F%Bﬁ%% Ipaﬁﬁ%g{éﬁi es by
usi ng cost-eff i i : Fvtho ! d1fe dehardor ng
time. The folﬂr%%ahéﬁ%t{(%%%ﬁ{éffp ‘g}tﬁﬁ%ﬁgﬁ%\?grﬂti gﬁw%d Preparing the powder
coatings The jgpnefilic @eididr figeif athydtidés andforleststsed i n the table were converted

into coating powders by the process conventionally used fox powder coating
preparation, by 25 intensive m xing of the conponents, extruding and

mlling, The rs wyere ] | I t.at i 6. S&RR: Ay er

thi ckned to ‘&@éﬁjﬁg ﬁﬁ&?’g %c?gﬁ]lphgﬁgcnﬁ%ﬁ%%%ﬁ?:ha%idﬁgsag& %s,‘géﬁééa;ggr c’)nalisgcom_ler
spray- gun.  Cugi BgiohsenBdichmexicorabareaptondiynged as infieoriconstittdnts) wheonk pl ace
ina strip unit which was provided with a 500 W1\ TIR radi ati on el enent
from t he | ndutt prapoBim\éfsalihatic and/or cycloaliphatic dicarboxylic acids 1s not more than

50 %, with respect to the dicarboxylic acid fraction in the polyester. As other
components, the polyester resins may contain small amounts of polyfunctional

15 branching agents such as, for example, giycerol or trimethylolpropane and additives
such as, for example, accelerators. It is also possible to use mixtures of different
polyesters. Polyesters which may be used according to the invention may be
prepared conventionally by reacting the dicarboxylic acids, their anhydrides and/or
esters with the diols; see, for example, D.A. Bates, "The Science of Powder

20 Coatings", vol. 1 and 2, Gardiner House, London, 1990.

Powder coating formulations which are suitable for use in the process according to
the invention contain the amount of low molecular weight, polyfunctional epoxides,
as a cross-linking component, required for curing. The amount is generally 1 to

25 20 wt.%, with respect to the polyester/epoxide system. Triglycidyl isocyanurate
(TGIC), polyglycidyl esters based on terephthalic acid/trimellitic acid (obtainable
e.g. from Ciba Spezialititen Chemie under the tradename Araldite® PT 910),
polyfunctional aliphatic oxirane compounds such as are provided, for example, by
the company DSM Resins under the tradename Uranox®, or glycidyl-functionalised

30 (meth)acrylate copolymers, for example, can be used as cross-linking agents.



7 a power per unit area of 120 kWnR2. The curing tines were 5 seconds for
example 1, 12:5 seconds for exanple 2, 15 seconds for exanple 3 and 8
seconds for exanple 4. Curing was perfornmed with a di stance of 50 mMm
between the radiation el ement and the substrate. 5 In the case of the
-conparison exanples, the sanples were gured for 10 mnutes at 200C in a
circulating air oven. Table 1: Powder tToating conpositions Exanple

no. 1234Col our bl ackredwhi t egreyResin Alftal at57 %7 %7 %%7AN

03640Har dener5.2 %.2 %.2 9%. 2Aral dite PT 9101 % carbon2 % organi c25 %
titani uml9. 8Hhagploweer coating formulations, containing polyester and epoxide cross- inking

pi gnent di oxi dei nor gani ¢Pi tati ' tsFiller32. 3981.398,. 3% 3. 5% *
pol yest er i nagffitciHay qatt 5 %Bﬁ%ﬁg%&%gﬂtiph co?lrétﬂté‘ﬁ%f AUty 4s: £0 ieﬁmgﬁla’ 0T A

| sopht hal i ¢ ?)gérg?rﬁéaﬁﬁgr %Pgﬁf%&énﬁﬂ?@flﬁr cohvinfioial h@fifsahtpsfieRnt ain 4. 2

% of a commercrally aval control agent 15 and 0.3 % of a
degassi ng auxohirdlragestspddgassieg agents Akt hevelargiots: These Fesadded in haonets hani cal

_‘V’QFEES }sii béhgm@rls&w{%go o perme PR DR b ckarpie, O (a6 ob Oy *50
I nc oun
| 90'1550) 5 RREPEE ahd B ahR bnd BORER 1Bt en o ER i ER R e TIPS B

were tested in rapid weathering rest QJV (B) 313 nm Table 2 gives the
times after which the residual gloss (nmeasured at 60) had fallen to 50 % of
the starting Reavdee coat$ or eceoading & thednvensorr ars nyeparedpy kpqvan gtrysgnymilling o

weat hering Sa e fr 1*22* 33* 44* exanpl £...N009. I.du
61 0594503805 0BROBAUB S S6t 88t o HERAR sEipd nf e o Biner processes may also
10 be used, for example the preparation of powders by spraying supercritical solutions

or the non-aqueous dispersion process.

In the process according to the invention, the powder coats  described above are
applied to the substrates to be coated by known powder application processes, for

15 example by an electrostatic spray process, and are then melted and cured by
irradiation with NIR radiation which has, for example, a maximum in intensity
distribution in the region 800 to 1200 nm, within a period of, for example, 1 to 200
seconds, preferably 1 to 30 seconds. Radiation elements suitable for the coating
process according to the invention are commercially available, for example, from the

20 Industrie SerVis Co.; for example, halogen lamps which reach a radiation element
temperature of 3500 K may be used. A combination with conventional sources of
heat (infra-red radiation, convection ovens) and optionally with additional

reflector/lens systems may also be used.

25 Curing is preferably performed using NIR radiation without additional

combinations.

Coatings obtained by the process according to the invention have exceptional flow

characteristics, good mechanical properties and a greatly improved weather-



* Sanples not according to the invention, these being cured in a
circulating air oven. 20 9 Cainms 5 1. A process for preparing

‘weat her -resi stant powder coatings on netallic or non-netallic surfaces by
appl ying a powder coating conposition and then nelting and curing,
characterised in that a powder coating conposition is applied which

contai ns polyester resins in which thedacid structural blocks 10 are based
only or mainly on aromatic di carboxylic acids, their anhydrides and/or
esters, and pol yfunctional |ow nol ecul ar wei ght epoxi des as crosslinking
agents, and ' | in%ioRANY &irsEfoRderNoRifgebatihpObased on A
process acco%%?srﬁgﬁ%tgb %@%%ﬁgﬁiﬁlgri s}fad ingt hat m)regafbhangSO wt. % of 15
aromati ¢ di calidsmmndresin@ci ds, their anhydrides and/or esters are contained,
with respect to the acid fraction in the polyester. 3. A process according
to Cainms 1 and 2, characterised in that a powder coating conposition is
used whi ch caqgnt al 9 ; | By vdvind tRg ocess
accordi ng to%%leg%(ﬂ??,é%g%}a%re 2’??%? c&tﬂ%gb?ﬁgt tﬂgétf)%{?/%&shf‘gs?%? cﬁ?’t;t(%xyl
functiomal . %)'éw@er Soaping feptulaieoltds pessibde rrodiceteitberhigh-gthssgr Elsesitis;
characterised in that the polyester resins are based on terephthalic acid
and/ or i sophtfimash @ et epatingej r anhydri des and/ or esters. f. 6. A process
according to CaimsS, characterised in that nore than 50 w. % of
terephthalic acid and/or isophthalic acid or their anhydrides and/or esters
are used as tPRvdRe c6htiRB Sbiainie@ Bl theprlobess odording as thedavention ay Ve ywed f@ss
according to Clainms 1 to 6, characterised in that the curingl tines are in a
range from 1 dliepplicationsndsre Geatherpesistarce inreayirad.detals surh phaluminymy

characterised in that 1VIR radiatiqn elenents wth TR |

i ntensi 1Y di st¢slBLE BW"B%'%BS.% W%eliﬁﬁsw&‘rﬁsgr% 1Lﬁgg§r§ﬁ_§ﬁ_ b QDR or

CAATTL A A A frttired\ R differenf mhatefials ma)%élﬁ@fas substrates. Due to the good
mechanical properties, in particular the flexibility of the coatings obtained, the

process is also particularly suitable for coating coil or pre-coated metals (PCMs).
15 The process according to the invention enables the economically viable preparation
of exterior weather-resistant powder coatings with exceptional properties by using

cost-effective raw materials and a clear reduction in the curing time.

The following examples explain the invention:

20
Preparing the powder coatings
The powder coating formulations listed in the table were converted into coating
powders by the process conventionally used for powder coating preparation, by
25 intensive mixing of the components, extruding and milling.

The powders were applied electrostatically with the same layer thickness to test
sheets of aluminium, with the aid of a Corona powder spray-gun.
Curing, using the process according to the invention, took place in a strip unit which

was provided with a 500 W NIR radiation element from the Industrie SerVis Co., at
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‘a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ta] ca] ca] ca] ca] ca] ¢c"a] ca] ca! 3333\ 4~44

+5[ 55555579889 9]9i 9:) 1, v,

a~3é}\>;i52;]cg;q cal ca] c"ial] cial] ca] cial] ] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha
()-s10% & () g%b%%ﬁﬁgﬁ%&%ﬁ&o% & }(?% - gge@%gzhfé’\ Pl?ﬁélr)géasgﬁ( )- 10 10 @ LOYAS
10! Q y#10%&' (2 5's8cotids Bofsexample ,-115"stComds.or xample 3 @9g § secondfo Example 1 094 0%

& ()- 110% & ()- 10% & ()-Fyl0% & ()-F 10% & ()--: 10% & {).-

04/ dB"PL, f t 1@!11;1%“@@%#5?1}“8? lthﬁ%sg%m g%gsﬁn?w%meéﬁt%r%déb%ﬁ‘mnk gnd, g

10% & ()-&10;@%%%&9] kl mxnbC, ft 10! 10% & ()- 10\ 10\

10\ " 910% & (2% HBHE () - 52910% & ()-9-"10% & () - M@ f dBbC, f t 10! +" 10% \ & () -

10% & ()5 & HHWefabd of the tosphrison idnfle) the sdfiflesivele-dured for 10 minutes at
DEC, 110! - 10% & ()- L*MIQU & ()- ("10% & ()- 9% 10% & () - 84Z10% & () - &
F10% & () - 6280%7 im@tircul@ing 200%encl 7! 109\ & () - S4F10% & () - 210% & () -

Table 1: Powder coating compositions

Example no. 1 2 3 4
Colour black red white grey
Resin Alftalat 57 % 57 % 57 % 57 %
AN 03640
Hardener 52% 52% 52 % 52 %
Araldite PT 910
1% carbon | 2 % organic | 25 % titanium 19.8 %
Pigmentation black red pigment dioxide inorganic
' pigments
Filler 323% 313 % 8.3% 13.5 %
10
* A polyester in which the acid component contains terephthalic acid and

isophthalic acid as the main constituents.

All the formulations contain 4.2 % of a commercially available flow control agent

15 and 0.3 % of a degassing auxiliary substance.
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following values for all the samples:

5
Falling ball impact test (ASTM D 2794) 20 inch pounds
Mandrel flex test (DIN EN ISO 1519) 4 mm
Erichsen test (DIN EN ISO 1520) 7 mm
Cross-hatching (DIN EN ISO 2094) GtOA
10

All the samples were tested in rapid weathering rest QUV (B) 313 nm. Table 2 gives
the times after which the residual gloss (measured at 60°) had fallen to 50 % of the

starting value before weathering.

15 Table 2: Results of tests after weathering

Sample from 1 1* 2 2% 3 3% 4 4%

example no.

Residual gloss 450 350 | 500 | 400 500 | 400 | 500 | 350
<50% after (h)

* Samples not according to the invention, these being cured in a circulating air

overn.

20



10\'9610% & () - ) ONOZO\ 0°0" ObOdE~_@ 10! & 10%& ()-E 10%& ()-E 10%& ()-E
109%& ()-E 109%& () - E10%& () - b0cOj OpOt 0200~ @ @ 10! & 10%& () - E(

10%& ()-E( 10%& ()-E( 10%& ()-E( 10%& ()-E)?v j 0000000~ @ @ 10! &

10%¢& ()-E( 10%& ()-E( 10%& ()-E( 109%& ()-E( 109%& ()-E)?V |

.00000000nT*)?v | 10%& ()-E 10%& ()-E 10%& ()-E 10%8& ()-E 10%& ()- E) ?v

j 0000000e;*)?v j )?v | 10%& ()-E 10%& ()-E 10%& ()-E 10%& ()-E

109& () - EO0000000}S9)?v j 10%& ()-E)?v j 10%& ()-E 109%& ()-E

109%¢& ()-E 109%& ()-E 10%& ()-E0001111Z@)?v j 10%& ()-E)?v |

109%¢& ()-E 10%& ()-E 10%& ()-E 10%& ()-E11$1, 16171D1Z@) ?V |

109%& ()-E)?v j 10%& ()-E 10%& ()-E 10%& ()-E

109%& () - EDIEIF1GLHLI 1J1K1nB89) ?v j 10%& ()-E 10%& ()-E)?v j 10%& ()-E
109%¢& ()-E 109%& ()-E 109%& ()- EKILIMLVIWLA1d1j 1hl * 10%& ()-E 10%& ()-E
109%¢& ()-E)?v j 10%& ()-E 10%& ()-E 10%& ()-E lolulviwlz1lr=* 10%

+ - 1098& () - ICIams 09%8& ()-) 10%& ()-E)?v j 10%& ()-E

109%8& () - EL@q2r 252t 2v222vU4 L109%4$& ()- 109%4$& ()- ,t10%$& () - E1094.0%40%

y4: 10008 ()-F- s2 10%& ()-233e333\4|[:vUs J@10% 43\ & ()- 91094$& () -

Tovase ()% Jovsek ke B AREATE ity R b dngs Sodfs S miate or
109488’ () - 44444 honvdralli shEBEE Sy (Appl DY PSR oot sbsloranl QBB () - #

109488 ()-# 109%4$& () - 4444444) N2vUa# 109438 g) -# 10949& ()-# 1094$& ()-#
10943$& ()-# 109%4$&neljingem cqilg, sharadfgasqdvuthat 2 0o der OPLRAR POMPRtion 1s

10%3$& () -# 109$& ().- P#, 10943$&. () - # 109%4$& (.) - 44 2
109438 () - # 1ow$&api’§‘? Wfﬁg?ﬁﬁgﬂész%ﬁt&eég?ﬁeéﬁ‘)@‘#’A}‘i‘%@ggﬁ&%ﬁfég/ﬁ"ékf) -5
10 are based only or mainly on aromatic dicarboxylic acids, their anhydrides
and/or esters, and polyfunctional low molecular weight epoxides as cross-

linking agents, and the melting and curing is performed by NIR radiation.

2. A process according to Claim 1, characterised in that more than 50 wt.% of
15 aromatic dicarboxylic acids, their anhydrides and/or esters are contained,

with respect to the acid fraction in the polyester.

3. A process according to Claims 1 and 2, characterised in that a powder

coating composition is used which contains 40 to 95 wt.% of the polyester

20 resin.
4, A process according to Claim 3, characterise in that the polyester is carboxyl-
functional.
25 5. A process according to one of the preceding Claims, characterised in that the

polyester resins are based on terephthalic acid and/or isophthalic acid, their
anhydrides and/or esters.
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are in a range from 1 to 30 seconds.

r"

8. A process according to Claims 1 to 7, characterised in that NIR radiation
elements with a maximum in the intensity distribution of 0.8 to 1.2 yum are

10 used.



