WO 01/ 29103 PCT/ EPOO/ 10411 RADI ATI ON CURABLE HOT MELT COWPCSI TI ON AND A
PROCESS FOR THE APPLI CATI ON THEREOF 5 The present invention relates to a
radi ati ofOOY2HE3 e conposition that is suited in particu?gpﬁﬂwpmﬂge on heat
sensitive substrates, like cellulose-containing or plastic substrates.
Further, these conpositions are highly suitable for the application of a ,
coating on a substrate at high application speeds 10 Traditionally, W
curabl e | acquers have been used to achieve high perfornmance coating
systens for heat sensitive substrates. One of the drawbacks of these
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consequence, solvents or reactive monomers, also known as reactive diluents,

~have to be used to reduce the viscosity of the coéting composition in order to
15 get good flow and levelling at room temperature to achieve the desired smooth

coated surface.

If a solvent is used to adjust the viscosity to obtain the desired flow and
levelling properties of the coating composition, it must be removed from or
20 driven out of the coating layer before or during the curing of the coating. In the-
past, the solvents were simply driven off and permitted to escape into the
atmosphere. The emission of most organic solvents contributes to the VOC
level of the coating composition. The VOC level is restricted by present day
legisfation. Such restrictions are expected to be tightened ‘in the near future. . .
25 Several recycling systems for solvents have been proposed, but such systems
and their operation are capital intensive.
The use of reactive diluents prevents VOC emission, as they are incorporated
into the final film. However, they are known for their skin irritant and sensitising
properties. Further, these components often have a bad odour and are suspect

30 in view of their toxic properties.
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WO 01/29103 PCT/ EPOO/ 10411 2 A further probl em when coating porous

subst r at &gg 029393 Wood, is the penetration of the react!v £RB kS I nto
the pores of the substrate. This is a drawback in partlcg?ar %en t he

coating is cured by radiation. Since the radiation does not 5 reach these
areas, uncured coating material in the @ores of the substrate is the
result. This can give health, safety, and environnental problens, e.g.,
when the substrate is cut or sanded. Rel ease of free nononers from porous
panel s is -known to occur even years after the lacquer has been applied.
1.0 In particul ar | ow nol ecul ar wei ght material, viz. nonomers and .
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coating material. It is also difficult to gé a good levelling o

coating, sithese preouseatkstrates.cVsll-knowre eanyindilvantsote.ge tripmpyledet glytdle
desired de%gﬁylg@o%?Pé%)/S’, ahetx%gg lro(flt uJiaecrg/%?ge (ﬁ%et%)d té)c g%ed penta-
erythritolethoxylate (PPTTA), and hydroxyethyl methacrylate (HEMA) are skin
15 irritants and sensitising and will never react if they are not reached by the UV
light.

One way to overcome the problems associated with the use of solvents or
reactive diluents in these coating compositions is the use of a thermally curable
20 powder coating. However, this technology has some drawbacks, in particular-
when used for coating substrates like wood or plastic. The poor conductivity of
these substrates makes it often difficult to apply a film of even thickness in an
efficient process. It is only possible to obtain a film of even thickness at a
relatively large layer thickness. This in turn means a higher consumption of
25 coating material, which makes this process rather expensive. Further, the
application of a powder coating to these substrates is often associated with
dust problems due to the nature of the coating material. It is also difficult to get
a good levelling of the coating, since the temperature of the coating cannot be
raised to the desired degree (above 100°C, a temperature range needed to get

30 a good flow of the coating over the substrate) in view of the heat-sensitive



30 a good flow of the coating over the substrate) in view of the

heat - sensytyl 01129103 PCT/ EPOO/ 10411 3 nature of th rate. The
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coating conpositions presents a further drawback of this type of coating
material. For plastic substrates at thesge high tenperatures often

deformati on of the substrate is observed. For wooden substrates at this 5
hi gher tenperature degassing of noisture and/or other volatile conpounds
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coatings. T r r | rte
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in this pa%@p‘% is related to the high-nol ecular weight resins that are
used in the 5 powder coating fornulations. No reactive nononers or

sol vents arpurtifdwithi thege tHeembllpeuplblehsoweert costing cofiplosRionsdit by el ti ng
the solid powder coating. However, this technology still' has sone of the
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possi ble to obtain a high application speed either.
In US 5,824,373 a powder coating system is disclosed to overcome the
15 problems associated with a high curing temperature of a thermally curable
powder coating composition. In this patent it is shown that powder coating
compositions ¢an be cured at a lower temperature by using UV curable powder -
coatings. The superior performance of these coating compositions reported in
this patent is related to the high-molecular weight resins that are used in these
20 powder coating formulations. No reactive monomers or solvents are used, since .
the flow of the coating is controlied by melting the solid powder coating.
However, this technology still has some of the drawbacks that were mentioned
above for thermally curable powder coating compositions, in particular
drawbacks not related to the curing temperature, like those associated with the
25 poor conductivity of substrates. With these UV curable powder coating systems
it is not possible to obtain a high application speed either.
Further, this technology is not suited for the coating of heat-sensitive substrates
like wood or plastic, since the coating needs to be heated to a temperature
above 90°C to have sufficient flow.
30



Further, this technology is not suited for the coating of heat-sensitive
subst r at go oldokgd Wood or plastic, since the coating needspdfrPfibfgted to a
tenperature above 90C to have sufficient flow 30 T T WO 01/29103

PCT/ EPOO/ 10411 4 From an application point of view, powder coating
technology is also less attractive to ganufacturers of coated substrates
who are used to applying solvent borne coatings by using rollers, sprayers
etc., since they have to invest in new equipnent and technology to be able
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In EP 608 891, US 4,234,662, and US 5,6 536, 759 pressure sensitive adhesives
10~ the coating to a substrate by melting the 'coating composition (> 100°C). This
also makes these hot melt coating compositions less suited for use on heat
sensitive substrates.
If such compositions were used for coating wooden substrates, further
problems would be encountered that are connected to the degassing of wood,
15 which for some types of wood can start at a temperature below the application
temperature of the coating. As indicated above, high temperatures can also
lead to the migration of natural wood resins to the surface of the substrate,
which is not desirable.
Since the temperature of application of these coating compositions would be a
20 compromise between the application viscosity of the composition and heat

damage to the substrate, the application viscosity normally is not optimal.

In EP 608 891, US 4,234,662, and US 5,536,759 pressure sensitive adhesives
are disclosed. These compositions can be cured by radiation. However they
25 can not be used as coating compositions since they are tacky after radiation

cure.

In WO 98/18868 a radiation hardenable solventless primer is disclosed. that is
used to improve the adhesion to flexible substrates. The primer compositions

30 that are disclosed all comprise more than 50 wt.% of an hydroxyfunctional resin



are disclosed. These conpositions can be cured by radiation. However they
25 can not be used as coating conpositions since they are tacky after

radi ati oNOUROW3 | n WD 98/ 18868 a radiati on hardenabl e sOCTEROVEMI i ey
Is disclosed. that is wused to inprove the adhesion to flexible substrates.
The prinmer conpositions 30 that are digsclosed all conprise nore than 50
wt. % of an hydroxyfunctional resin WO01129103 PCT/ EPO0/ 10411 5 or
oligoner. It was found that these conpositions, when applied to a substrate
and cured using UV radi ationonly, provide a tacky coating. Such

conposi t i opsoligamet Huwas deung thel dapsescempasiions,ckhen gppliad tca Bubstrate
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parti cul ar cahehuel ftdd usetl 89 hitack-RES Yoptyatconposi tions that can be used as
coating conpositions that are non-tacky after radiation curing. The present

i nvention concerns a radiation curable hot nmelt conposition that 10 can be
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fillers an@%&ngantﬂi‘FE‘?%&'}s tg’ﬁ&lafee'?mb"Q%Y ShFagaten BHUREnt, 20 wherein the
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10 can be cured by radiation only to a non-tacky coating, said composition
comprising: ’
a) 20 to 100 wt.% of a radiation curable resin or a mixture of radiation
curable resins having a viscosity in the range from 15 to 10,000 mPas
in the temperature range from 40 to 150°C,
15 b) 0 to 50 wt.% of a hydroxyfunctional resin or oligomer or a mixture of
hydroxyfunctional resins or oligomers
c) 0to 10 wt.% of a photoinitiator
d) 0 to 50 wt.% of fillers and/or additives, and
e) 0 to 40 wt.% of pigment,

20 wherein the total amount of components a) to e) adds up to 100 wt.%.

The hot melt composition according to the present invention provides a number
of advantages over coating or putty compositions that are known in the art:
- it contains no solvent, so the composition is VOC-free
25 - skin irritating monomers can be avoided, it has less or no bad odour,
unreacted monomers in porous substrates can be avoided and has less
extractables,

I"

- since it can be applied as a "conventional" solvent-containing coating, no
problems are encountered if the substrate has poor conductivity,

30 - the film thickness can be controlled easily,



of advantages over coating or putty conpositions that are known in the art:
- 1t contWOAE2988 sol vent, so the conposition is VOC-free PCI/EP8KIO#1
irritating nononers can be avoided, it has |ess or no bad odour, unreacted
nononers in porous substrates can be avoj ded and has | ess extractables, -
since it can be applied as a "conventi ofal " sol vent - cont ai ni ng coating, no
probl ens are encountered if the substrate has poor conductivity, 30 - the
filmthi ckness can be controlled easily, WO 01/29103 PCT/EPO0O/ 10411 6 -
properties 4 i kropeltiesilise  adhiesion, abrasies, resistarcenbfter albvasion, and chesnichleni cal
resistance are hjghly inproved, - it is possible to apply the conposition
at hi gh speed.regis g€ ly IMRENMEAK of the present invention, a radiation
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of such radiation are, e.g., W/ radiation or electron beamradiation.
Wthin the franmework of the present invention, a heat sensitive substrate
is a 16 sufhinathe frmewarkwel ther sresant JAvertian,a uadiatienpugable hot melt
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is 15 suited in particular t e used on heat-sensitive substrates.
Nor mal |y, téng., Appadiatian onelectrpre bator mdidtiathe hot nelt coating conposition

isinth 40 t 0C. Th f d rat f
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used as a coatlng conposition, optlnum ropefties are ar ne t he

vi scosity adhetrhal daraagewheorheatéd toa temperattiecabaveg€00°C, more in particular
to a temperature in the range of 100 to 200°C.

It was found that the hot melt composition according to the present invention is
15 suited in particular to be used on heat-sensitive substrates. Normally, the
' application temperature of the hot melt coating composition is in the range from
" 40 to 150°C. The preferred temperature range for application of the coating
composition to heat-sensitive substrates is from 40 to 100°C, more preferably
from 50 to 90°C. If the composition is used as a coating composition, optimum_
20 properties are obtained if the viscosity of the coating composition is in the range
from 15 to 4,000 mPas, more preferably from 15 to 3,000 mPas, in the above-
indicated temperature ranges. If the composition is used as a putty
composition, optimum properties are obtained if the viscosity of the putty
composition is in the range from 3,000 to 10,000 mPas, more preferably from
25 4,000 to 9,000 mPas, in the above-indicated temperature ranges.
The viscosity of the composition at the application temperature should be
selected in accordance with the way the composition is applied to the substrate.
For example, for spray application the viscosity should be lower than for roller
application.
30



from1l5 to 4,000 nPas, nore preferably from15 to 3, 000 nPas I n the above-
i ndi cat edwéqu[,ﬁture ranges. |f the conposition is used #{?(

conposi tion, optimum properties are obtained if the viscosi y 0 e putty
conposition is in the range from 3,000 to 10,000 nPas, nore preferably from
25 4,000 to 9,000 nPas, in the above-ingicated tenperature ranges. The
viscosity of the conposition at the application tenperature should be

sel ected in accordance with the way the conposition is applied to the
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Croda), Cenoner 3302, CGenoner 3316 (both ex 10 Rahn), Laroper PE 44F (ex
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found if the co tron co €s a east trylate
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conposition 15 according to the Rr esent invention. %I es of

conmrer dPal IRaha.alargpes Plefdby tax BASFD leesnis8e0.cEbepryli8iie (berex YER)1009%) |
Grodarer WEsid%g79, Viaktin VTE 5969, and Viaktin 6164 (100%) (all ex Vianova). Very

promising results are found if the composition comprises at least 40 wt.% of a
polyesteracrylate resin.
Epoxyacrylate resins can also be used in the hot melt coating composition
15 according to the present invention. Examples of commercially available
epoxyacrylate resins are: Crodamer UVE-107 (100%), Crodamer UVE-130
(both ex Croda) Genomer 2254, Genomer 2258, Genomer 2260, Genomer
2263 (all ex Rahn), CN 104 (ex Cray Valley), and Ebecryl 3500 (ex UCB).
Polyetheracrylate resins can aiso be used in the hot melt coating composition:
20 according to the present invention. Examples of commercially available
' polyetheracrylate resins are: Genomer 3456 (ex Rahn), Laromer PO33F (ex
BASF), Viaktin 5968, Viaktin 56978, and Viaktin VTE 6154 (all ex Vianova).
Urethaneacrylate resins can ailso be used in the hot melt coating composition
according to the present invention. Examples of commercially available
25 urethaneacrylate resins are: CN 934, CN 976, CN 981 (all ex Cray Valley),
Ebecryl 210, Ebecryl 2000, Ebecryl 8800 (all ex UCB), Genomer 4258,
Genomer 4652, and Genomer 4675 (all ex Rahn).

Another example of radiation curable resins that can be used in the hot melt

30 composition according to the present invention are cationic UV curable resins,



(both ex Croda) Genoner 2254, Genoner 2258, Genoner 2260, Genoner 2263
(all ex P¥®AN291N 104 (ex Cray Valley), and Ebecryl 3500 PERERNDAN411

Pol yet heracryl ate resins can also be used in the hot nelt coating
conposition 20 according to the present invention, Exanples of
comrercially available polyetheracrylat® resins are: Genoner 3456 (ex
Rahn), Laromer PO33F (ex BASF), Viaktin 5968, Viaktin 5978, and Vi aktin
VTE 6154 (all ex Vianova). U ethaneacrylate resins can also be used in the
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Sartoner), acrylate no I ed cycloaliphatic epoxi
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0301, Tone 0305, Tone 0310, (all caprolactone ftriol ex. Union r bi de) ,
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partially acrylated bi sphenol A epoxy resin, or trinmethyloipropaneoxetane
(UVR 6000, a@ylateshbispheaphAdepoxy resin, or trimethyloipropaneoxetane (UVR 6000,

ex. Union Carbide).

15  Other radiation curable compounds that are suitable to be used in the hot melt-
containing composition according to the present invention are, e.g., vinyl ether-
containing compounds, unsaturated polyester resins, acrylated polyetherpolyol
compounds, (meth)acrylated epoxidised oils, (meth)acrylated hyperbranched

~ polyesters, silicon acrylates, maleimide functional compounds, unsaturated

20  imide resins, compounds suitable for photo-induced cationic curing, or mixtures-

" thereof.

It is possible to use in the compositions according to the present invention a
radiation curable mixture of (a) photo-induced radical curing resin(s) and (@)
25 photo-induced cationic curing resin(s). Such systems which are also called
hybrid systems comprise, for example, acrylic oligomers and vinyl ethers (as
an example of a photo-induced radical curing resin and a photo-induced
cationic curing resin) and radical and cationic photoinitiators. In principle all
possible combinations of photo-induced radical curing resins and photo-

30 induced cationic curing resins can be used in such hybrid systems.



15 O her radiation curable conpounds that are suitable to be used in the
hot nelt- og&g@slng conposition according to the present_inhvention are,
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in the conpositions according to the present invention a radiation curable
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putties with very good properties are obtained if the radiation curable
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m xt ure of ins has a é; in the range of 70C§1 C. .The conposition
accor di ng t'@y rasyTypetiongy srﬂ%é’ﬁtql'aﬂr"@&r?raﬁ W@Eﬁrﬁf ygr ““ﬁ?@ﬁ%’)@ﬁ@ﬁcﬂﬁ onal

resin or O'AJ@ﬁ%s I v@%grr Irdf fh a‘?fxf {Pﬁgreﬂ}é%f’ﬂfés' leéfeé'siﬁ% rtheoéqaﬁﬁge

It was foun SI ns e COa
conposi1d oncompdasmomlsgbo(mgmmcﬂ@ 50 wi¥P%), tﬂecoatatg lsgstlusaeky aftert radigtionf t er

radi ation cure, of hy dro functional resins that can be used are
hydroxy f ufHE; &xampd%p?)WéWaﬁm ioaah sesing thaticanybe Hsedi areaihydroxy

(pol y) acryl I : 5] .0 the
coating co nghgﬁnc{ﬁ W@“ﬁ%@éﬁg redind BRE hyYBE Bhclid PoR)&crfie hdits.t he.
Normally these type of resins are added to the coating composition to have a -

coating with a further build-in chemical functionality. The amount of this type of

15 resin can be in the range from 0 -50 wt.%, preferably 0 - 30 wt.%, more

preferably 0 - 10 wt.%, caiculated on the total weight of the composition. -

Further, the composition can comprise a photoinitiator or a mixture of photo-
initiators. Examples of suitable photoinitiators that can be used in the radiation
20 curable composition according to the present invention are benzoin, benzoin
ethers, benzilketals, a,a-dialkoxyacetophenones, a-hydroxyalkylphénones. o-
aminoalkylphenones, acylphosphine oxides, benzophenone, thioxanthones,
1,2-diketones, and mixtures thereof. It is also possible to use copolymerisable
bimolecular photoinitiators or maleimide functional compounds. Co-initiators
25 such as amine based co-initiators can also be present in the radiation curabie
coating composition'.' Examples of suitable commercially available photo-
initiators are: Esacure KIP 100F and Esacure KIP 150 (both ex Lamberti),
Genocure BDK and Velsicure BTF (bofh ex Rahn), Speedcure EDB, Speedcure
ITX, Speedcure BKL, and Speedcure DETX (all ex Lambson), Cyracure UVi-
30 6990, Cyracure UVI-6974, Cyracure UVI-6976, Cyracure UVI-6992 (all ex



coating with a further build-in chemcal functionality. The ampbunt of this

type of Hoé®®igy can be in the range fromO -50 w. % prejeFipmjoyiofir- 30
w.% nore preferably O - 10 wt. % calculated on the total weight of the

conposition. Further, the conposition can conprise a photoinitiator or a
m xture of photo- initiators. Exanples t0 suitable photoinitiators that can
be used in the radiation 20 curabl e conposition according to the present

i nvention are benzoin, benzoin ethers, benzilketals,

a, a-di al kowsetxc,?aggﬁ@ﬂ% cth%r, Oﬁyﬁd‘rlé'ﬂlerl]“@%ﬁre aqo,g%é kilgphepgnes.

acyi phosphi ne o S, “benzophenone, I oxant hdnes, tones, "and
m xt ur es t (Rarecdir 1173 (all ex EibapObemidats)t o use copol yneri sabl e bi nol ecul ar

photoinitiators or mal ei m de funghi onal. corrgounds. Co-initiators 25 such as
ani ne basediQWever; the,prrsencepPia phofiniiator 4 ot Mecsesanydimgessraluwisne

coating co L |t bal | v .avall 0-
nit ator o AeatorB8am ARy dsel th'cths e SBHGRIRY. 18Rt RRESILDY)
Genocur g BlAfdaaphétoinitiatore ViTdn (aotddistiorRihased, SA sFa iPtoiRResICr e
| TX, Speedcure BKL, and Speedcure DETX (all ex Lanbson), racure UVl 30

6990, Cyradddeduvl - 6974, Cyracure UVI-6976, Cyracure UVI-6992 (all ex WO
01/ 29103 PCT/ EPOQ/ 10 _Uni bide),.and C3-901, | e 184,
| rgacure 5%{,ho|u Batﬁgﬁégai@gou Incgrnp@fr’@h@?grl‘f%e( %‘P’PPE?%@ Bélg%ﬁg?hﬁéi é).
However, t hpoRideBeNSEfiGiEnt t&thidvel bédmhbles cliffig HTCBaSabating WHERNR ! -

when electron beamradiation is used to cure the conposition, It I's not
necessary tigadiptesdcdHeweyen dhai amauot shotldnnoly beado alarge that iisaffects thgener al

a phot qi.ni ti at or. isfe%gded. ?Ithou h.the.total ampunt of Photoi nitiator in
t he coﬂbosiptr?%‘?‘ft'ﬁ Bt PYfega COMAPSItoR, if dab%e%éﬁ?"]ei &3yt It generaletbe
accept abl e | 36t o OHrhpYeMsdiwkbn | T G X "

anount shOlﬁbEHﬂr?(%?lo@e s??ﬁlld;r ge %at It g%?egt ghphg@léhggogr?pﬁ%{?h&étpﬁe
cured conpasioulated ion the tetghtveight whithe compesitioml , t he

The composition can also contain one or more fillers or additives. Fillers can be
15 any fillers known to those skilled in the art, e.g., barium sulphate, calcium
sulphate, calcium carbonate, silicas or silicates (such as talc, feldspar, and
china clay). Additives such as stabilisers, antioxidants, leveling agents,
antisettling agents, matting agents, rheology modifiers, surface-active agents,
amine synergists, waxes, or adhesion promotors can also be added. In general,
20 the hot melt coating composition according to the present invention comprises.
0 to 50 wt.% of fillers and/or additives, calculated on the total weight of the
coating composition.
The composition according to the present invention can also contain one or
more pigments. Pigments known to those skilled in the art can be used in the
25 radiation curable composition according to the present invention. However, care
should be taken that the pigment does not show a too high absorption of the
radiation used to cure the composition. In general, the hot melt composition
according to the present invention comprises 0 to 40 wt% of pigment,
calculated on the total weight of the coating composition.
30



conposition should conprise between 0 and 10 wt. % of photoinitiator,

cal cul at eggyipbite total wei ght of the conposition. The COF?E/%’M/R ;,can al so
contain one or nore fillers or additives. Fillers can be any fillers

known to those skilled in the art, e.g., barium sul phate, cal cium

sul phate, cal ci um carbonate, silicas or4gilicates (such as talc, feldspar,
and china clay). Additives such as stabilisers, antioxidants, levelling
agents, antisettling agents, matting agents rheol ogy nodifiers,

5o be aqdld et Yo, 1€ BEmPYIAGS, Mebriohed ool e AR HBe! ng o
the presentcdfiy6dtior Bcéstamig t&qae Tp@eééht%éfﬁlo%@h disd l:srhﬁr@é\ﬂ»(cgfe corrpol ves,

calculated on the total weig coating conposition sition
accor di ng treactiee gildsniat e:gq,vbnltomn theuvisgosity ob theaicomposition. Howegepitheent s.

Pi gments known to e skilled in e art can be ed in the 25 radi atlon
cu?able corﬁfHQP'?tl @ugﬁ&gmqwdﬁéhmg]wsg a?rﬂ?éﬁ %n However, care

shoul d ke tplen a&e&. foP gl Lislo &% tﬁ@fraé.aﬁah Rufdtfle mogwpa%pbéﬂanof the

radi ati on used 0 cure the conposition. In enera

conposi t i oraccaeding to the pmsehelnpeamts notmhtaloﬁhemmpmeat&cambéadmed% of
pignent, calculated on the total weight of the coating conposition. 30 WO
01/ 29103 PG/ BPYOATRiEATY 5§‘1”¢'?F%1dHme6W t e rOMRARSHt ArenBtixed nentil adove,

the radiat 'rgdgnc%ér?e@ug mixtUrBas 'oB@He@ uen)%]ﬂg tc%ntﬂeed?rgg ﬁea}t C%Veegﬁ\ﬁtﬂ@ Ocan

al so conpri noners or reactive di €. d., Sity

of the conmmsstdkepnthabidvring the trhikingasbthel compehehtsCiheNeHipésatalP dbes hptas | ow
as possible. 5 The process for the preparat|on of the radiation curable hot

nel t cdfpodiacosie sadidh as tg ceuse Kegpdaliont of; areat thencersparentsr Needigss The
conponent s téas%f $h %gﬁgﬁg %Wotﬁg}ﬁeabg%lrn%g it ?Hé‘%’h%%ncé\'%f 'E%lyl yadlétlo% that

conponent s
could initiate curing of the coating.

The present invention also relates to a process for the coating of a substrate by
15 the application of a radiation curable hot melt composition. This process
comprises the steps of:
1) providing a curable hot melt composition comprising
a) 20 to 100 wt.% of a radiation curable resin or a mixture of radiation
curable resins having a viscosity in the range from 15 to 10,000 mPas
20 in the temperature range from 40 to 150°C,
b) 0 to 50 wt.% of a hydroxyfunctional resin or oligomer or a mixture of
hydroxyfunctional resins or oligomers,
c) 0to 10 wt.% of a photoinitiator,
d) 0 to 50 wt.% of fillers and/or additives, and
25 e) 0 to 40 wt.% of pigment,
wherein the total amount of components a) to €) adds up to 100 wt.%.
2) heating said hot melt composition to a temperature in the range from 40 to
150°C,
3) applying said hot melt eoating composition to the substrate in the form of a

30 coating or thin film, and



honbgeneous m xture i s obtained. The m xing can be done in air. Care should
be takenwdes29th3dri ng t he m xi ng of the conponents the terpeerwmaes1does not
10 becone so high as to cause degradation of any of the conponents.

Needl ess to say, the m xing should be perforned i:n the absence of any

radi ation that could initiate curing of2the coating. The present invention
also relates to a process for the coating of a substrate by 15 the
application of a radiation curable hot nelt conposition. This process

conpri ses uhe c&?iﬁ?%aﬁf hof nelt B¥léi<p6§in§ thier eddited hibstrate 1 efstedhidgMetic
conprising a) 20 to 100 wt.%of a radiation curable resin or a mxture of
radi ati on curadiation baying anwavelgnathi s&89inm. in the range from 15 to 10, 000
nmPas 20 in the tenperature range from40 to 150C, b) 0 to 50 wt. % of a
hydr oxyfunctional resin or oligonmer or a mxture of hydroxyfunctional

! : 0 s D wt . %
of 1111 or s CRPEN.Stp Bet b Wl prigiinhed &f MHiltbbgs, e, Surickd 8f el
the total mubsinateos heatpdbafdre, aluring and/addfteuthet applidation. 86 the) hdtaakitng

said hot nmelt conposition tgo a tenperature in the range from40 to 150C,
3) appl yi n§o3tNG ¢REBPOiiQn.c bhis; iy PAFIRWAIIM iagNantaoeREs sith $h9se Sreeessae for m

205 o R bt e bl e R Bty
radi ati on haifigiadactiverReatrd, ha Kofaib@freBm ofpY iivRdrelylight OPBiStic Bubstk4tes

performance of this process, the surface of the 5 substrate is heated
before, durc@ndep@treates by cotang, dgplg teatmantoplasma, ipsa ehemical treatment

10  to improve the adhesion of the hot melt coating composition to the substrate.

The process described above is suited for coating a substrate using coating
compositions or putty compositions.
The preferred temperature range for the application of the coating composition
15 to heat-sensitive substrates is from 40 to 100°C, more preferably from 50 to
90°C. If the composition is used as a coating composition, optimum properties
are obtained if the viscosity of the coating composition is in the range from 15
to 4,000 mPas, more preferably from 15 to 3,000 mPas, in the above-indicated
temperature ranges. If the composition is used as a putty composition, optimum
20 properties are obtained if the viscosity of the putty composition is in the range
from 3,000 to 10,000 mPas, more preferably from 4,000 to 9,000 mPas, in the

above-indicated temperature ranges.

Equipment known to those skilled in the art can be used to apply the heated hot
25 melt coating. E.g., when a flat substrate is coated, the coating can be applied
by using heated rollers. For these and other substrates it is also possible to use
a heated spraygun or a heated curtain coater to apply the heated hot melt
coating. It is also possible to heat the composition in a storage tank or vessel
and/or to heat the composition in the hose that transports the composition to an

30 application apparatus and/or in the application apparatus itself. Heating can be



coating conposition. This is particularly advantageous in those processes

where hi ibfation speeds are enployed. The heating cﬂa&. ormed by
using in C?P?e heating, a hot air streamor by infrared ,ﬁﬁoﬂﬁ‘flgstic

substrates can be pretreated by corona, flame treatnent, plasma, or a
chem cal treatnent 10 to. inprove the aghesion of the hot nelt coating
conposition to the substrate. The process descri bed above is suited for
coating a substrate using coating conpositions or putty conpositions. The

preferred tenperature range f t. lication of the coating osition
15 to heat pggp 5’|“Ff#y Y ﬁgtg‘f Eﬁcg N "%‘?fer%ﬁ\ 5"9'09908@ Urbedn ?r@de?aéjﬁ)ﬁ nfrom 50
to 90C. |If Y&rext fes SorCXERTbIe

properties Dlg:ég gﬁ‘?ﬁ%é(jﬁ Pfé dtsﬁcei Vi Sgggrl ??/é\d()%? tshg) coat | ng?dcrgd%odg%ﬁ\ nisin

the range from15 to 4,000 nPas, nore preferably from15 to 3,000 nPas, in

t he above-indjcated te rature ran If the _co tion is, used as a
putty COh‘pdgl bisoﬂmcSE?i rengse Er@}?f&gtﬁoeg‘eap%e &ithg r{p !thor‘?nf@'uﬂ@cg‘ﬁtty of

th t i 0
or of or a5 y TV S GGHC i, g Jend@ e 158" 10080 iekd of e Wiiealith ¥,
ranges. Eqeémperdtuten@ntd ¢501C)s a'hek\n$dcs¢ty|of thé eomrigosition étethesmblvcatmppl y

the heated hot 25 nelt coating. E.g., when a flat substrate is coated, the
coating carempeegie %f@pulwel@le@eﬁ@aa@qomanpe wéth therway thaecompositinaris

curtaln coarbhed iR pOBRRLS: ol Stife. RutPRhLmIRARS e PoBliTigY, b o

to heat th%qu%pméd@ﬁrd;l@r@p?bﬁtme tank or vessel and/or to heat the
conposition in the hose that transports the conposition to an 30

appl i c40i ot a@pafoamdstfwrﬁomoruslng tmeab@ﬂ medt compapitianataxselleniefiow akdhting
can be WO 9103, RCT/ EPQO/ 10411 p [ e usi n re | ndirect
eat i ng. e gyeling, of 6 GoRRRg naieL ares BRLRIRE L wilefy it Bds JPURELINREL M o
for hi gher tCRELS! OfitRE cobfid MNPEEH Be CohtroMid e44IRt ATIG: w1tH 8 tlﬁlBkﬁeé%r SIS S
preference is given to the use of hot nelt conpdsitions

um can be applied without any special precautions being taken On the other

hand, it is also possible to apply a film with a thickness of 250 um in one layer

15  without sagging and with optimum levelling properties.

The coating on the thus obtained coated substratés has a very high abrasion
resistance on the one hand and a very high flexibility on the other.
The hot melt composition according to the present invention can be used.as a
20 primer, surfacer, filler, sealer, base coat and/or top coat. To obtain optimum
. properties of the coated substrate with respect to abrasion resistance, stain-
resistance, flexibility, and adhesidn, each coating layer is applied in an amount
of 5 to 40 g/m?,
If the substrate is parquet flooring, optimum results are found if the coating
25 composition according to the present invention is applied in one or two layers
as a base coat at 25 to 35 g/m?, and as a top coat at 5 to 15 g/m>
if the substrate is furniture veneer, optimum results are found if the coating
composition according to the present invention is applied in one or two layers

as a base coat at 25 to 35 g/m?, and as a top coat at 5 to 20 g/m>



5 have a viscosity in the range from 15 to 10,000 nPas at the application
t enper at woso1f24d3t o0 150C). The viscosity of the conpositi eeiatrobaesii _
application tenperature should be selected in accordance with the way the
conposition is applied to the substrate. For exanple,' for spray
application the viscosity should be |oMer than for roller application. 10
It was found that by using these hot nelt conpositions excellent flow and
| evelling of the coating material are obtained. Further, it was found that

the thickpege elbsthRecRabSE ffido%%?m&ﬁnﬂegghé feCriingY it thel |cbg%® th a

t hi ckness-of 5 pmcan be applied any specl al precautions ng
taken. On tbmposilien acbandihg ia thiespresent ipvarstidn is appliegin gna idydrasva basea

| vl i ng FPaa s tR0 GRE. FORG Toact i alsoosntie do sl an AHpuianah! os
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inventi®n gsiieted by tite addition 20 thede®@xtra Riyefsacer, filler, sealer, base coat
and/or top coat. To obtain optinmum properties of the coated substrate with

respect to abrasion resistance, stain resistance, flexibility, and

Fhe subet r 31 hel ¥Rk RolotERlonls; a@RiinE el helErelRt Myenton rh harteda oat i ng
25 conposi sy 86 G d?pmed @rf ReafsEssitiie isUBSIATRN ThesaPildstidtdd i@g@dl r two

| ayers as a base coat at 25 to 35 g/n2, and as a top coat at 5 g/ n.
| f the subseliWese-containing t Ore plastier subsgirataam Examiples aok theatdenditivdhe

coat o SRR B BBB0EE ARl LRGP 6 Bt e, RIS S s
20 g/ n2. V\GLRdIL 28H P8R rlft/bifdd 14 If the substrate is PVC flooring,

optimumresults are found I f the coating conposition according to the
present i nVbatharmel copppdsitibrish accerding & the preberseinvention are also very

suited to be applied at high speed. For example, they are very suited to be
used for the coating at high speed of flat panels of wood, piastic or steel.

15
The invention will be elucidated with reference to the following examples. These
are intended to illustrate the invention but are not to be construed as limiting in

any manner the scope thereof.



coat at 5 to 20 g/n2. For PVC flooring it is also possible to add an
addi ti on%on{,%g as a base coat or a top coat. However, f@i&%ﬁ%ﬁmm of
a a

properties Is chieved by the addition of these extra layers. e hot
melt conpositions according to the present invention are particularly
suited to be applied on heat-sensitive fébstrates. These substrates include
cel l ul ose-containing or plastic substrates. Exanples of heat-sensitive 10
substrates are wooden panels, veneer, fibre boards, plastic parts, PVC
flooring panels, and electric circuit boards. The hot nmelt conpositions
accordingiﬁiﬂﬂﬂﬂﬁ&esent invention are also very suited to be applied at

hi gh speed. ‘ ¥ suited to be used for the coating
at high spe'ggg%lfrgﬁﬁg?hgeéﬂéﬁggrgﬁé&g\éggpﬁbl astic or steel. 15 The invention
will be el umdlajsedsity téf ted adopipsasitionst Wasf fdaeuted X801 est- 10hgsan are

intended to illustrate the invention but are not to be. construed as
limting irStressfecharfRieclogicasAbipeoneagiatef vispometer 0oequipped/ wthoaleone 15 -

Exanpl es Megsur enent t hod f the viscpsity e Vi, scosit f the

CoNposi %i or@' eﬁe%fsgiednﬁ‘e g%(?%‘ﬁe)lcﬁ h Ié:rl_aStCPhs reﬂ‘grkf?é'@?fap-l{% AB
cone- pl ate,ﬁégﬁ «ﬁF equi pped with a cone 5 (dianeter of 40 mm 10

angl e) and an ﬁ for high-tenperature neasurenents. Measurenent

met hod for T. The Tg of the radiation curable resin(s) was neasured for 5
t0l0 ng sanples in 10 a Perkin Elmer DSC Pyris 1, at a heating rate of
10C/ ni n. DiMeaswamepbmathed fdrTsul at i ons according to the present invention

were prepargel a@ﬂhéﬁghfaﬁgntc%réﬂléfrééiﬁ&‘) wHINES40r8T for B0 10'Hy ShBledsH

coat ed substrat®es we
10 a Perkin Elmer DSC Pyris 1, at a heating rate of 10°C/min.

Different coating formulations according to the present invention were prepared
and applied to different substrates. The thus obtained coated substrates were
tested for their abrasion resistance, chemical resistance, extractable
‘15  monomers, and flexibility of the coating layer. To simulate conventional UV
facquer compositions, some formulations were diluted with conventional/state of
the art diluents to application viscosity and applied to the substrates at room

temperature.

20 In Table 1 an overview is presented of the composition of the different
formulations. For the preparation of these compositions the following

components were used:



tested for their .abrasion resistance, chem cal resistance, extractable 15
nonomner swoadefobexi bi ity of the coating layer. To sinul acempeoryRii i onal W
| acquer conpositions, sone formulations were diluted with

conventional /state of the art diluents to application viscosity and
applied to the substrates at room tenpgyature. 20 In Table 1 an overview
Is presented of the conposition of the different fornulations. For the
preparation of these conpositions the followi ng conponents were used: WO
01/ 29103 PCT/ EPO0/ 10411 16 Crodaner UVP 215/ 220 : both polyesteracryl ate
binders CY 179 : a cycl oaI | phatic epoxy binder Cyracure UVR 6000

3-et hyl - 3- an an aliphatic

ur et hane aggﬁwﬁ SI %owgghsteﬁg&?@@. E.'%%am)r phous silica)
Genocure MBY 179 rret hyI benzoyl fax:yubchaehphbbd:epoxy bimder Laroner PAB a

pol yesteragryl at e Laro P04 E t heracr t e bi nder

Pl astorit é@(ﬁae?“ L‘B@%ﬁbg Set- ‘hygwm%ﬁf%eé%ﬂﬁ)é!“aSEt er binder

Si okal FF2gpachi BBEO Speedcureal,%@ﬁ fic RPStRARO &R initiator Tone
305 : a caprol Ifa‘{lctone trio( binder Bhan%BOC aﬁphoﬂgﬁﬁﬁ?@ﬁor Vi aktin 6164 :

a pol yest efaasil WQTENbi nder The &féjlerlﬁﬂnprnlmlaﬂgpaﬂor mul ati ons were applied

and PVC aCBPRART UBFCT. The '“gwéﬁkﬁg@ﬁ?w&%ﬁaﬁﬁ%be? e cubstrat es

wer e pr ehebarnérdPABt enper at ur.@ polyesteracrylate binder

Laromer PO43F : a polyetheracrylate binder
Plastorit Super : afiller

Setal UPB : an unsaturated polyester binder
Siokal FF20 : afiller

Speedcure BEM : a benzophenone photoinitiator
Tone 305 : a caprolactone triol binder

UV 8380C : a photoinitiator

Viaktin 6164 : a polyesteracrylate binder

The hot melt coating formulations were applied to different substrates, e.g.,
parquet flooring (oak and beech), veneer, and PVC material. Before the
5 application of the coating, the substrates were preheated to a temperature -
between 50 to 80°C. The hot melt coating compositions were applied to flat
substrates using a roller coater at a temperature between 60 to 80°C at 5 to 30
g/m?. After the application of the hot melt coating, the coated substrates were
transported through an oven to get a better flow and a smoother surface. Then
10  the coated substrates were mounted on a drive belt and passed under an 80

W/cm Hg Lamp at a speed of 5 m/min.



between 50 to 80C. The hot nelt coating conpositions were applied to flat
substrates us| n a roller coater at a tenperature betwee at 5to
30 g/ me W he application of the hot nelt coating, %ﬁ%@gﬁ&?
substrates mere transported through an oven to get a better flow and a
snoot her surface. Then 10 the coated substrates were nmounted on a drive
belt and passed under an 80 WcmHg La at a speed of 5 mMmn. WO
01/29103 PCT/EP0O0/ 10411 17 Table 1: Radiation curable hot nelt coati ng
formulations (in %by weight) Formulation Conpound 1 2 3 45 789
Crodaner 78Tdbde 1madmon@ummt wlwatmﬁomwammq@@ ‘Vshy r@lqlti) 51

1020 _ 12 1210

Q/racure UVR 9. 09 6000—Ebeer ‘y’! 58660—8—+F6 :!a S5N—F—068—10—26—313—33
8.70 8.70 Cenocurell.75 1.75 2.21 2.14 1. E; B H.d? 2.17 NMBE Laroner PAB

61. 40 70.[%3heuna’ 6b.6p [Larpnef B7. 70 47.(9 6. 47 6POU3F7 Pl pstorif Supe
4. 39 4. 39—Setal—UPB—263—5 i P

—3P—5t at—FFE20—4—39 43¢

Crodamer 78.26
UVP 220

Crodamer B6.96
UVP 215

CY-179 _ 84.16 | 76.51

Cyracure UVR 9.09
6000

Ebecryl 8800 8.70
Gasil AQ 756N 7.08 10.26 | 13.33 8.70 8.70

Genocure 1.75 1.75 2.21 2.14 1.67 247 2.17
MBF

Laromer PAB 61.40 | 70.80 | 68.37 | 66.66

Laromer 17.70 17.09 16.67
PO43F

Plastorit Super | 4.39 4.39
Setal UPB 26.32
Siokal FF20 4.39 4.39

Speedcure 1.75 1.75 2.21 2.14 1.67 2.17 247
BEM

Tone 305 13.86 | 12.60
Uv 9380C 1.980 1.80
Viaktin 6164 87.72

Viscosity 1,210 |. 1,210 804 1,900 | 2,330 | 3,690 | 2,580 48 35
(mPas)

T, (°C) 47 | -46 | -55 | -55 | -55 | -48 | -44

-

(‘\ﬁ




Speedcure 1.75 1.75 2.21 2.14 1.67 2.17 2.17 BEM Tone 305 13.86 12.60 UV

9380C 1. %@80111293@’0 Vi aktin 6164 87.72 Viscosity 1,210 . 1,210 804 1,100
2,330 3, , 48 35 (nPas) T9 (C) - 47 - 46 - 55 - GECTERW04Yg

WO 01/29103 PCT/ EPOO/ 10411 18 Exanple | In accordance with the pr ocedure
descri bed above, a base coat was applie? a flooring panel at 60 g/n2 in
two steps by applying hot nelt coating %rrml ation 1. Fornulation 3 was
applied as a top coat at 1Q g/n2. 5 For comparison, fornulation 1 was

di |l uted V\Ilt? 30 wt, % of tripropylene glycol di acryl ate (TPGDA) and
formul atio | 150 w . % of glycol diacrylate (TPGDA). The abrasion

(Snedi on 1 A cseeRE bR BRESARRRUESNED ARER) Blrend (et rdeneife Yoounc:
Test sanpl ea fidwrirj pand| st G0 g/avan two etups 5,pam|ymplm rﬂelecaaﬁ%)farﬁmmﬂoﬁt ion 3
3.0 mg formulation 1 + 30% TPGDA 3.5 formulation 3 + 50% TPGDA 4.5 ny

The abr asi oh Fossulationckwas aﬂﬁ@e‘é@étéb@l)matm@#“ﬁeasur ed as t he nunber of
revol ut 50N offifdridon; Foulatdit 1" Wbt ALtk (WARUd St tiSiandient glycol

diacrylate (TPGDA) and formulation 3 with 50 wt.% of glycol diacrylate
(TPGDA).

The abrasion resistance of the thus obtained samples was measured according
to SIS (Swedish Industrial Standard) 923509. '

10  The following results were found:

Test sample abrasion / 100 revolutions
formulation 1 2.0mg
formulation 3 ) 3.0mg
formulation 1 + 30% TPGDA 3.5mg
formulation 3 + 50% TPGDA 4.5mg

The abrasion resistance of the coated panels was measured as the number of
revolutions to wear through. The following results were found:
15

Test sample revolutions to wear through

Panel coated with formulation 1 base coat and 7000
formulation 3 top coat

Panel coated with formulation 1 + 30% TPGDA 4000
base coat and formulation 3 + 50% TPGDA top
coat

Further, for formulations 1 and 3 no extractable monomers were found in the
coated substrate. For the formulations including TPGDA 8 mg/dm? of
extractable monomers were found.



Test sanple revolutions to wear through Panel coated with fornulation I
base coat and 7000 fornulation 3 top coat Panel coated kby&?& lation 1
+ 30% TPE¥OA2BW3 base coat and fornulation 3 + 50% TPGDA {op coa

Further, for fornmulations 1 and 3 no extractable nononers were found in the
coated substrate. For the formul ati ons including TPGDA 8 ng/dnR of
extractabl e nonomers were found. WO 01/ 28403 PCT/ EPO0/ 10411 19 Exanpl e. 2
In accordance with the procedure descri bed above, a base coat was applied
to a PVC flooring at 10 g/ nR2. For conparison, fornulation 6 was dil uted
with 40 wt . %ExampleZanedi ol diacrylate 5 (HDDA) and applied at room

terrperature The f] exi b| of the coati s neasur ed by bendi ng t he
coated PVC I8@5s¢ e (Wi %wrm@ur sqﬂﬁgd\%amyﬁra sg sRatwagiapplied to
formul ati on 6 Q? d’ﬂgbl observed. For the substrate coated with the
dllutedforrruﬁD I on crac 10 were observed in this test. It was

further f Ourﬂbrtchpatrisenstowmulatuealashrasdﬁut@H witte 40'WE. % W hiekanedicldibaglate t h
formul ati on 6 was much better than the stain resistance of the substrate

coated @& t KHDRA)ANd appliedAtraemteaperaiyee.r esul ts for these tests are given
in Table 2 on a 15 five points scale. 0 indicates very poor stain
resistance, 5 indicates excellent stain resistance. Table 2: Stain

resistance Bp iBxibilityofatheo tobtif Wb aineasuied b§Obshdify HeDBoated PVC
substrate through 180°. For the substrate coated with formulation 6 no cracking
was observed. For the substrate coated with the diluted formulation 6, cracks

10 were observed in this test.

it was further found that the stain resistance of the PVC substrate coated with
formulation 6 was much better than the stain resistance of the substrate coated
with the diluted formulation. The results for these tests are given in Table 2 on a
15 five points scale. 0 indicates very poor stain resistance, 5 indicates excellent
stain resistance.
Table 2: Stain resistance

Dye in Formulation 6 Formulation 6 + 40 wt.%
HDDA
Water 5.0 4.5
Ethanol 3.5 3.0
White spirit 5.0 4.0
20 Example 3

The cationic curing coating compositions of examples 8 and 9 were applied to a
substrate in accordance with the procedure described above. 2 hours after the
curing of the coatings the pendulum hardness (Konig) of the coatings was
measured using a standard test. A hardness of 210 and 217 s was found for

25 the compositions of examples 8 and 9, respectively.



Water 5.0 4.5 Ethanol 3.5 3.0 Wite spirit 5.0 4.0 20 Exanple 3 The
cati oni cv%l(,i',ig%coati ng conpositions of exanples 8 and 9 W’@"‘ﬂ@ﬁbl ed to a
é after

substrate 1n accordance with the procedure descri bed above:

the curing of the coatings the pendul um hardness (Konig) of the coatings
was neasured using a standard test. A hardness of 210 and 217 s was found
for 25 the conpositions of exanples 8 d 9, respectively. WO 01/29103
PCT/ EPOQ' 10411 20 dains 1. Radiation curable hot nmelt conposition that
can be cureo‘ b'é radiation only to a non-tacky coating, said composition
conprising:“'8iMB$ 20 to 100 wt.% of a radiation curable resin or a mxture
of radiation curable resins having a viscosity in the range from15 to
10,000 nPas in the tenperature range from40 to 150C, b) 0 to 50 w.% of a

hydr oxyf uncti Reliatiorscurable bt meltontosition tHat can e clivedr sy iddiadn omg!
resins or oIicﬁ;orrers, 10 ¢c) O to 10 wt.%of a photoinitiator, d) 0 to 50

w. % of fillef@adiuH@ckygantingsaid epraposifion compising: . % of pi gnent, wherein
the total anmoypt,ef gnt ). bo..e) adds up to 100 wt.% 15 2, .
Radi ati Bn our & 20481 '“}W-/éooﬁp%g?%m?‘ Srable; i of 13, midiugs iféefaéﬁtwﬂhat
the radiation cgirablecressiHavitig & VRcBsty I iedthangadionh 8 hns has
a T9 below 0C. 3. Radiation cugr abl e ho)t rrelet ggrrposi ti gﬁqg’@ég g}#nal%?hor 2,
characteri sed i nthedemperatore rangedrpo 4 tiootbd°€, a coating conposition
h o |
corrprl sihg a rb?db ?ctalf)%n w9l %l? a hydroxyfunctional resin or oligomer or a mixture of
hydroxyfunctional resins or oligomers, '
10 c) 0to 10 wt.% of a photoinitiator,
d) 0 to 50 wt.% of fillers and/or additives, and
e) 0 to 40 wt.% of pigment,

wherein the total amount of components a) to e) adds up to 100 wt.%.

15 2. Radiation curable hot melt composition of claim 1, characterised in that the
radiation curable resin or the mixture of radiation curable resins has a T,
below 0°C.

3. Radiation curable hot melt composition of claim 1 or 2, characterised in that_
20 the composition is a coating composition comprising a radiation curabie
resin or a mixture of radiation curable resins with a viscosity in the range

from 15 to 4,000 mPas in the temperature range from 40 to 150°C.

4. Radiation curable hot melt composition of claim 1 or 2, characterised in that
25 the composition is a putty composition comprising a radiation curable resin
or a mixture of radiation curable resins with a viscosity in the range from

3,000 to 10,000 mPas in the temperature range from 40 to 150°C.

s



resin or a mxture of radiation curable resins with a viscosity in the
range from 15 to 4,000 nPas in the tenperature range from40 to 150C. 4.
Radi ati orWW@O/28PE hot nelt conposition of claim1l or 2, cPEFERWENIded in
that 25 the conposition is a putty conmposition conprising a radiation
curable resin or a mxture of radiation curable resins with a viscosity in
the range from 3,000 to 10,000 nPas in28he tenperature range from40 to
150C. I tE*titty trhtrr 1tuJd vl 1 il W 01/29103 PCT/ EPOO/ 10411 21 5.
Radi ati on curabl e hot nmelt conposition according to any one of the .
precedi ng c4ai RBdiafibA erabld R meitt BerpbSifioR 0BGSTHNGO Yo CAHIP 'dneC of Gthe

pol yesteracrylate resin. 5 6. Process for coating a substrate to provide a
non tacky protprecediagcolaimag aharadtetised Her that, theaicdmpasitins comprisesi ag t he
steps of: i) prcivi qi Ifna% a} {fadi ation curable hot nmelt conposition conprising
a) 20 to 100 RAYERBECY RGN on curable resin or a nixture of radiation
curable resins having a viscosity in the range from15 to 10,000 nPas in
the 10 tenperature range from40 to 150C, b) 0 to 50 wt. % of a

hydr oxyfsundd.i dPracese forrcaatingla substrateto pravide ameondtacky graiegtivencdatingadr.
resins or oligprrers, c) 0,to 10 wt.% qQf, a photoinitiator, d) O to 50 wt.%
of fillers andi@rthgeean saidprogass egmprisipd Aoe fiers,Aff pi gnent, wherein the

total anount ) 4 % ti.Ng

said hot nel t%ﬁ%’%ﬁ@??‘%ﬁ%@@%éﬁﬁ@g?@? gﬁellfrle?#ggrsfghae&o r o}%'ﬁ as‘?g tE?SOC,
iii) applying saiidthwt.%ref a radigtiosi durabletresinher auhisturetasf riadidtiva dupaleof a
coating or thin film and i curing said hot nelt by-exposi ng the coated

| div) . aq
substrate to.. J6sigpd@vingragiseqstyriadhgirapae feamnkp o 18\R00:mbtes IR:thes00
nm 10 temperature range from 40 to 150°C, b) 0 to 50 wt% of a

hydroxyfunctional resin or oligomer or a mixture of hydroxyfunctional
resins or oligomers, c) 0 to 10 wt.% of a photoinitiator, d) 0 to 50 wt.%
of fillers and/or additives, and e) O to 40 wt.% of pigment, wherein the
total amount of components a) to &) adds up to 100 wt.%,
15 i) heating said hot melt composition to a temperature in the range from 40

to 150°C,

iii) applying said hot melt composition to the substrate in the form of a
coating or thin film, and

iv) curing said hot ‘melt by -exposing the coated substrate to.

20 electromagnetic radiation having a wavelength A <500 nm.

7. Process according to claim 6, characterised in that the substrate is a heat-

sensitive substrate.

25 8. Process according to claim 7, characterised in that the substrate contains
cellulose and/or plastic and the hot melt composition is heated to a

temperature in the range from 40 to 100°C.
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7. Process according to claim®6, characterised in that the substrate is a

heat - se@gd dilyfpzsubstrate. 25 8. Process according to cl ‘i*'dj‘/ipom 411
characterised in that the substrate contains cellul ose and/or plastic and

the hot nelt conposition is heated to a tenperature in the range from 40
to 100C. LLEE 1" L0E0E™L 1LEETLLERITIiillge5 C WO 01/ 29103 PCT/ EPOO/ 10411 22
9. Process according to any one of clains 6 to 8, characterised in that the
hot nelt conposition conprises a resin or a mxture of resins with a T.

oharact or | SedPTareeh 2Eopwig & dhpdnb brinl 6 189, EbAlfietidn that the hot
Ilofll ?/eﬁt gr acr ymeitecdnsdsition comprises a resin or ¥ hiktlfe &t idsids Withld T Bdibw! |
0°C

5 10.Process according to any one of claims 6 to 9, characterised in that the hot

melt composition comprises a polyesteracrylate resin.
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