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_ The coated stock is then heated to remove 20 ‘solvent and is baked
) harden the resin base. This process suffers fromthe di sadvantages of
hi‘off materi al cost, of high energy cost (to run driers, baking ovens and
aft & burners) and of high capital cost foP dryi ng equi pnent and sol vent

rec@very. In addition, the 25 handling_b sol vents invol ves potenti al

environnental and hegiid Nevén f’onFﬂéﬁ@é@E@’as%ﬂiﬁﬁ%igf@ﬁdfa?d

! use
wat €r - based systens entail high costs 1 n changeover ReglstereasTrade

Mar | -3- prpdipid i | doet {nPrand nhyié Jp HPei 681 fF1y t €0 2BPS B BEnRNRERE"
becguse cl eandown is | abour intensive. The finished coating is required to

neet exacti ng dompsitowfof | @3 bfdt tavatinigbstédY, sepppprange and the 5
| i ke. Powder coat systens have been suggested as a neans to overconme some

of the probl enfa lnsaniied aslr VEINCARUMEMt ¢ouied Coet 1 pOakd StRET1iReWIBY a
coatiings are applied to the substrate as dry particles, usually by 10
el ectrostd@ i c Iy ape iy techwigques, Twel ireenticwedextends utdoiholude
contii nuous film Powder coating conpositions
methods of manufacture of the composition, to the
composition when applied to a substrate and to a
substrate when coated with the composition, or cured
composition.

10 | The invention will be herein described with
particular reference to its use for online coating of
metallic sheet and 5tfip e.g. coil sEock, buE it will be
understood that the invention is not limited to that
application or to use with any particular substrate.

15 - Decorative and protective coatings are typically

' applied to metallic sheet and strip e.g. galvanized or
ZINCALUME coated coil stock, by coating the stock with
solvent-based or water-based paints by means of a roller
coater. The coated stock is then heated to remove

20 solvent and is baked to harden the resin base. This
process suffers from the disadvantages of high material
cost, of high energy cosi (to run driers, baking ovens
‘and after burners) and of high capital cost for drying-
equipment and solvenﬁ recoverf. In addition, the

25 handling of solvents involves potential environmental and
health hazards. Furthermore, solvent-based and

water-based systems entail high costs in changeover of a

* Registered Trade Mark



7 ‘Tonsi st of thernpsetting pol yester, epoxy, or acrylic resins of
|nh.rently hi gh viscosity and high glass transition tenperature (Tg). Hi gh
$s transition 15 tenperature (Tg) resins are preferred for powder
coatti ngs because the higher the Tg, the hargler the coating, and the easier
t he fmanuf act ure and application of the powder coating. Typical powder

coat}i ng conposptoduethamelanblghomebppmy$mgﬂdne(ﬂﬂldﬂlfﬁh(ﬁ gnghen
meadqured at 20 180[err]C). Conveniently.low Tg resins ten to be avoi ded

i n dowder coatangtheechecauskeecyleendown e diabour dnrtdrmsiaggl omerate or
coahesce on storage, clog spray guns and so are unsuitable for spray -
appl i cation. |In addi Thenfindshed ¢ostdsigt \isofrequilredetiomest exketing
difficult to 25 gnent themresulting in | ow gloss coatings with |ess

t han optlnunlbﬁhﬁnggrﬁém@f fhoxddi lisyyi Aysaditiidy f rappearamberand the

i nherent di sadyantages including that they are difficult to apply uni formy
at IOM/fiI§1th¥é§ﬁess - 4 - for exanple at bel ow about 50 micron film

t hi ckness and especi at bel ow about 25 micron filmthickness. These

difficulties are exa QW gregopt §¥5t§m§e§?W§dhﬁ@“aﬁ&%ﬂ%fﬁﬁ@wﬁﬁ TIRRANY

online to a copntinuous stri
Qo overcome sgme o% the problems associated with

conventional coating systems. Powder coatings are
app;ied to the substrate as dry particles, usually by

10 electrostatic_spraying techniques, and then fused in situ
to form a continuous film. Powder coating compositions
_ﬁypically consist of’thermoéetting polyester, epoxy, or-
écrylic resins of inherently high viscbsity and high
glass grapsition temperature (Tg). High glass transition

15 temperature (Tg) resins are preferred for powﬁer coatings
because the higher the Tg, the harder the coating, and

- the easier the manufacture and application of the powder

coating. Typical powder coating compositions have a high
melt viscosity (80 poise or more when measured at

20 180°C). Conveniently low Tg resins tend to be avoided in
powder coatings because they tend to be sticky and to
agglomerate or coalesce on storage, clog spray guns and
so are unsuitable for spray application. In addition the
low viscosity of such resins can make it difficult to

25 pigment them resulting in low gloss coatings with less
than optimum binding power. Powder coétings suffer from
a number of inherent disadvantageé ihéluding that they

are difficult to apply uniformly at low film thickness
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ocessed at . speeds of for exanple 20 to 200 neters per'

=A\to be unlforn1y applied at high speeds. Furthernore, conventi onal
~coatings tend to result in a filmwich is deficient in 10
Ibility or resistance to exterior meathering or I n the conbination of

‘properties. o Wﬁs&e@tbéwmw& gy ﬂevak éﬁﬁgﬁgt LR§S

codki ng conpositio can be applied as a ot me an as a

povfler coat i ngsRfiwhilgh sty Helowl Bboult ¥ WA fﬁeim OAEnﬁi@aaégs above

di skussed di sadvant ages of coatings of the prior art. ect of the

preierred enbagemeniad FFidult idl &itld WxdderiBitdd oM qpm@fdésfeéae%l ess
coailng whi ch is capable of application as a hot nelt with uniform 20

pi girent  di speapipdy anpondierh owit iry @ildthd &d of Bdnt uous ®et dpfivhikRf
superlor flexibility and/or durability in conmparison with conventional :
powder co8tingay Aecdedmy procedsedstatagypeEds (dfe fow antample oRGi 565200 a
sol vent| ess conposition suitable for application as 25 a hot nelt to a
substrate, samétegspesin mimubenmandsinyg satiisftagtory medns i aesihsble
sel ected such that the averaged glass transition tenperature (Tg) of the
conbi'ned unredbich mouilds enabhjree srosiderh oo atdoigs rfoC hendinigiarmly

applied at high speeds. Furthermore,_conventional powder

coatings tend to result in a film which is deficient in
10 flexibility or resistance to exterior weathering or in
the combination of those properties.

‘The present invenfion relates-to“a novel
solventless coating composition which can be applied as a
hot melt rather than as a powder coating and which avoids

15 or at least ameliorates the above discussed disadvantages
of coatings of the prior art.

An object of the preferred embodiments of the
invention is the provision of a solventless coating which
is capable of application as a hot melt with uniform

20 pigment dispersion and which may be cured to form a thin,
smooth film of superior flexibility and/or durability in
comparison with conventional powder coatings.

~According to a first aspect, the invention consists
of a solventless composition suitable for application as

25 a hot melt to a substrate, said composition comprising a
mixture or alloy of resins selected such that the
averaged glass transition temperature (Tg) of the

combined unreacted resins is greater than -30°C and less



eferred’enbodrnents of the |nvent|on have a conbf

ramd_at a shear rate of 10, 000 Hz. Desirably, at |east one of.r:*
5 a. pi gnent dispersed thereih More preferably, the conbi ned:
| ' g of from-10[err]C to +40[err]C. Most
§rably, thehannpﬁﬁPCkonPEQ rrre segbopdmentsnof; dhien inmantyian chans
trangition tenperature 8reater 1Q - than about ,+20[err]C and anot her havi ng
a gl dss transr?r@ﬁmPEHﬁ r RSB HFxI@§§ttHéﬁ°8§&GW-%ﬁ) 4 @bqut L Hyrky
pref &rred enbodi nen tg bnventron t g ggﬁ I s dispersed in at | east
one high Tg reé?Pn® bgp SR YneBnmERBPEEEr 2&n g RDG At énslieRhFate the
.pi gment_ di spersio opbi ne S resin ng a Jow Tg by
means of the e?# ﬂﬂeﬁogtgtﬁ) Bﬁsd(’i\ﬂﬁg?r %13 °ﬁ1 gﬁégﬁ%gﬁ%ﬁ“}% }Pﬁq%hly
preferred f h he resin mx nelt has a viscosity
of fronro to 1§1§ﬁ§Fg 8& ng g &f%?%%ka shear rate of 10,000 Hz. It is
desirable that the hMQPeTgra@argbw?u'tﬂehaxahan\éhs&9§'es%t%raeafteesri&§%&e
' an averaged Tg of from -10°C to +40°C.
Most preferably, the composition comprises at least
one resin having a glass transition temperature greater
10 than about +20°C and aﬁother having a glass transition
temperature of less than about +20°C.
In a highly,pieferred embodiment of the invention
the pigment is dispersed in at least one high Tg resin by
means of an extruder and the resin containing
15 the pigment dispersion is combined with at least one
resin having a low Tg by means of the extruder at a port
downstream of the high Tg resin.
In highly preferred embodiments of the invention,
the resin mix melt has a viscosity of from 0.1 to 12 P at
20 180°C at a shear rate of 10,000 Hz.
It is desirable that the high Tg resin should have
a viscosity greater than 6 Poise.
Unless ,otherwise specified, all viscosity
measurements to which reference is herein made are
25 carried out at 180°C at a shear rate of 10,000 Hz
(conveniently measured on an ICI cone and plate

viscometer). It will be understood however, that

equivalent resins may be measured under different




e al.l viscosity neasurenents to wh
a“aaoe are 25 carried out at 180[err]C at a shear rate

= 2asured on an | Cl cone and plate visconeter).
st \ , that equival ent resinsgnay be neasured under di f-ferent
#di 11 ons and may be applied at- different tenperatures. According to a:
aspect

ombei +on 1 5PRATBYSenr e eSleppl A T MM RO GRS el

application as ce coating to a su
met pd conpri sing t ResorBRRcOko allsecond et thed HHFH a first
resifh having a gl ass tran5|€?on tenperature (Tg) of greater tﬂ%n +200C and

. subsequgBhkY s¢8MinNianthethiod o'Fe manuFadtdte) o ) Wi %anFVing
a Tgi of less than 20[err] C whereby to produce a mxture or aIon aving a

f from -3@ppritetiont@e] ar shEfabesicoaitling e avisiidaedNdsgig ratios
-of said first and second resins are selected so that the conmbined resin mx

has a nel 5§ vi mebhblycompiricingbehie @teps o3P 15 (nore preferably 0.1 to
L2 P) _ 1) dlsper51ng a p1gment in a first resin having

a glass transition temperature (Tg) of greater than +20°C

and

2) subsequently combining with the first resin a

10 second resin having a Tg of less than 20°C whereby to
Produce a mixture or alloy having a Tg of from -30°C to
+60°C. Desirably, the‘visdosity and mix ratios of said
first end second resins are selected so that the combined
resin mix has a melt viscosity of from about 0.05 - 25 P

15 {more preferably.o.l to lZ.P).

For a low-gloss finish, silica may be desirébly
incorporated in the mixture or alloy by addition_to the
extruder downstream of the high Tg resin or as a
dispersion in the low Tg resin.

.20 Various embodiments of the invention will now be
more particularly described by way of example only.

According to a preferred embodiment of the
inveptipn, there is provided a solventless solid surface'
coating composition. By "solventless™ is meant that the

25 composition does not rely on solvents as a vehicle for
application, and preferably is substantlally free of

solvents. The term is not 1ntended to exclude the

possible presence of small amounts of solvents e.g.




. Lg .ﬁﬁbes finish, silica may be de5|rably |ncorpor- §
or alloy by addition to the extruder downstream of the high Tg=res
S a dlsper5|on in the low Tg resin. 20 - Vari ous enbodi nent _ ;
inverttion will now be nore particularly destr+bed by way of exanpl only._{
Accoriding to a preferred enbodi ment.of the invention, there is provided a..
sol vgnt | ess sod¢ciluded atn tesinsgfrompasresdn. maﬂyf%shhwdnglggﬁcé§% meant -

t hat it he 25 conposi tion does not rely on solvents as a vehicle for -

appl ifcati on, dﬁmrpﬁ@ﬁ%rh%I§x¢%uéeb3©bﬂtihﬂl¥YFP§edu¢t§obwedusedqu'&Qﬁg]|s
not iintended to exclude the possible presence of small anpunts of solvents
e.g. ; -7- oce¥esmulinkingi Aeactbenadueing Ragntaapeliegtioscesd nor does
it exclude volati]e by-products produced by the cross-linking reaction
during paint &f¥%%Ation and curing. 5 - The conposition is
preferably a.solid c osition, I ent erature angd i s capabl e of
bei ng cast3as a blodﬁggTﬂ%mP%§ ‘%BI?%"PFQ%ﬁgEBFX 6538?F8 FROPEE tdions s

I|ke naterlaysa¥W%m 1en£'teAS&%%Eu%QbAEEt1é63285%33r8f being cast as a

block. The term "solid" is herein used to include glass
like materials which will flow at ambient temperature
over a period of hours. However, the invention is not
10 limited to solid materials and in less preferred
embodiments includes resins which are viscous liquids at
" ambient temperature.
Sol1d compositions according to the invention are
capable of being applied as a thin film to a metal sheet,
15 for example by being pressed onto a heated moving sheet
of metal or as a melt. The thin film, when cured,
provides a surface coating which is of satisfactory
durability and flexibility and is of.- low cost having
regard to materials and application costs.
20 In other embodiments the composition may be
preheated and may be allowed to flow or may be extruded
onto the surface or may be pelletized and melted on the
surface.

Preferably, at least one "high“ Tg resin has a Tg'
of above 20°C and more preferably above 30°C. '
Desirably, the Tg of this resin is net greater than 110°C
and for preference is below 70°C. The higher the Tg of

the resin, the easier paint manufacture is, but too high




e hours. However, the invention is not 10 I|n1ted to solldf”
pal s-and-in | ess preferred enbodi nents includes resins which are e
s.-at anbi ent tenperature. Solg d conpositions according to the
capabl e of being applied as a thin filmto a netal sheet, 15

mpl e by, bﬂjr N 106 € SHE A3 DRE Dowl bees eflo PRy L BPe SReebs 0h BBt %'ul% apiy. 2

he thin fiTm when cured, provides a surface coating which

act ory duswalidsdos Biegl. flwlbslirhyoﬁedntswf bpmfeshbﬁvh%ghr g&ard to

mat e ials and appllcatlon costs. 20 I n ot her enbodi nents

ontoft he surface or may be pelletized and nelted on the surface.

Pref drably, atagpldstatuion "visgdsigy rdsem besughfgizbo cofitabbveiz@] ehel C
for e preferably above 30[err]C. Desirably, the Tg of this resin is not
gr eatfer 't lgan BTt and fhe gbld cterbe sproad niHiemiyC. Absohi gher the
Tg off the resin, the easier paint manufacture is, but too hlgh -8- a Tg
makesg it diffindghet dherTalof cthe reesin dtheunozelgifficult it is to

achieve a suitably low melt flow viscosity in an
acceptably short time.
At least one "low" Tg resin has a Tg of below 20°C
10 and more preferably below 5°C. The "low" Tg resin
preferably has a Tg of above -100°C and more preferably
above -60°C. The ratio oﬁ high to low Tg resins is |
selected so that the'combination has an averaged Tg and
- melt viscosity in the above discussed desireq range.
15 The glass transition temperatures referred to are
as. measured by a differential scanning calorimeter.
It will be understood that the Tg of the combined
resins is not necessarily the mathematical average of the
Tg of component resins, or the weighted average of the
20 component resins. In some cases, an alloy or eutectié
mixture may be formed, while in other cases the resins
will combine to produce a single broad spectrum glass
transition tgmperature.
In Yet.other cases the glass transition Eemperature
25 of the coﬁbination may be a weighted a#era@e of distinct
transition temperatures.
When the paint is applied by-bringing a2 solid body

of paint into contact with a preheated metal surface, for



) Jknportant for application at high production speed
t hat’ alnt. nelt quickly to an application viscosity when brought intg

: .5 substrate and be able_to be spread uniformy.
Tg of the resin the nore @i Pficult it is to achieve a

suiff’ "faﬁ/nelt f.l ow Vi.SGOSi ty 4iJ ac I hort tinme, At |east one .
"] ow resi #XRIP1E Fy s&r_l‘x?elao%l?&o%]ﬁ? Cféz;é]ﬁ&r%’Ff 9 ?Eraﬁg%[ bel O\év .
: " The /" | ows - ' ef , T ove. - r]C.,an
et or abty oSaaianos Y e ¥ I e RER T meFRe ?é;hepsgt ed
at the ¢ Is i %gﬁg- Si.Ly in e above
ised‘des?gggﬁggﬁggpkiéﬁﬁti%ﬁg e%gﬁgzﬁh;Eiéﬁq%%ﬁyté%pgraiureslt '
red to a i 3 I ' SEREL e CE O er. '
%e undergggggcghat hgg¥g*§?qﬁi¥€§§§§%g§?re5|ns S %%tE% cessarily
the rat hegati gakfaver,a4® #ading tEtOlsnod MM tadEdd\Ss r 5 h@o“?kgbﬁﬁg
averqpe of the 20 conponent resins. In sore cases, an altoy ol eutectic
m xture may ba heifedm Whike finmt har e ifodas) Nss Wob toWDI pRet O
produce a single broad spectrumglass transition tenperature. In yet other
cases' the gl afsltw mayi lliack tievteerdity or2hay Me tdief £0Pl ©1atd OSmEBYhDERA

wei ght ed average of distinct transition tenperatures.
there may be edge and “"spray" wastage.

If the applicétion viscosity is_too great then it
10 is difficult to obtain sufficiently thin even coatings.
In gddition, if elevated application temperatures (for
example 280°C - 300°C) are used to achieve a low
application viscosity, the increase in viscosity due to
resin cross-linking may occur at a rate such as to
15 prevent or render difficult adequate smoothing out of the
coating.

Preferably, the high Tg resin is selected to have a
viscosity of from 5 to 25 P and more preferably from 6 to

12 P. The low Tg resin preferably has a viscosity of
20 from 0.1 to 7 P and more preferably from 0.2 to 4 P.

The higher the combined resin melt viscosity of the
resin, the easier is dispersion of pigment using
conventional extruding apparatus but viscositj_above 25 p
at 180°C leads to problems with application of the paint.

25 composition as a hot melt. Thus, preferably, the
combined resin melt viscosity is selected to give a
pigmented paint having a viscosity of from 0.05 to 25 P

and more preferably from 0.1 to 12 P measured at 180°C
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VMen‘tke paint is applied by bringing a solid body of paint into contact
with ai preheated netal surface, for -9- exanple a strip at 1000Cto
250[er{]C or higher ‘and travelling at e.g. 100 to 250 neters per m nute, _
then it is inportant that the application viscosity be sufficiently lowto
provide rapid coverage of the 5 surface,j4o-facilitate smoothing and
deS|rany to provide a uniformthin film If the viscosity is too |ow, the
filmmiy |ack dn@ edf id \sHEarvat® of 10 006 HH, Snowé hppeglet PeaCsBRKCRBgEDgE
“and "spray" wastage. |f the application viscosity is too great then it 10
is difficult twdsoiisdity sHrides ardhld Rasevurmmuebactwos. of nthddreson, if

el evated application tenperatures (for exanple 280[err]C - 300[err]C) are
‘used to achi ewd th Ipdwnet ididpexsiomcisithe hiwh i Tgreestni andi scosity due
to resin cross-linking may occur at a rate such as to 15 . prevent or
render: di ffi c@lpp lddeduiare ofivodiei pai rdutwith tured foen i fijlm Pteiekaess. the
high Tg resin is selected to have a V|sc05|ty of fron15 to 25 P and nore
preferably from6 to Eyoes T < & h$eqg eluades scosity of

Polyester

Silicone modified polyestér
Acrylic
Alkyd
10 Epoxy
Melamine—formaldehyde
Urea-formaldehyde
Phenol-formaldehyde
Fluorinated polymers
15 Chlorinated polymers
Urethane resins and crosslinkers
Elastomers
The resins of the composition may be of the same
type, or resins of one type may be combined with resins

20 of another type. For example, a high Tg polyester resin
may be combined with a low Tg silicone modified
polyester; a_high Tg polyester may be combined with a low
Tg Melamine Formaldehyde or urea formaldehyde resin, and |
so on.

25 Silica is normally employed to reduce the gloss of
topcoats but typically cannot be introduced into an
extruder in the same way as pigments as it receives too
high a shear during processing to efficiently reduce the

gloss.



20 - fyomO0.1 to 7 P-and nore preferably from0.2 to 4 P. The higher the
conbined resin nelt viscosity of -the resin, the easier is dispersion of
pignent usi ng conventional extrudi ng appar,atus but viscosity above 25 P at
180[ery]C l eads to problenms with applicatitonof the paint 25 conposition

el ected 1o give a SPoRBR SRBORtnents o dhe Hssit \Rrentifho. bBSto 25 .
apd mor e DreTERSBLE AOTuRcba Bkl pl AR S & dBI0C, iy dbogpe ot @
cacy anut 4 ke cheEle Higank Y ALRTBLEIY D g L5l B009 TE5E 0
oLy a5t E0 e Ui B/ R et o Yester
Urea-forngl deBy@d8ated near the end of the extruder barrel, that is to
say at a port downstream from that at which pigment and
high'Tg resin is admitted. The silica is thus introduced
afEer the pigment has been substantially dispersed. The
low Tg resin or resins, heat sensitive cross-linking
10 resins, additives and the like can also be added via the
second or subsequent port.
Alternatively, the silica and/or other additives
are pre-combined with the low Tg resin, for example in a
high speed mixer and the low Tg resin mixture is then
15 combined with the high Tg resin, for example, at the
downstream port of the extruder.
In this way, the silica does not undergo ﬂigh shear
forces. The use of a twin or multi port extruder for
paint manufacture is also believed to be a novel aspect
20 of preferred embodiments of the invention.
EXAMPLE 1
High Gl Paint
(A) A High Tg.Polyester resin was manufactured as follows:
111 parts of trimethylol propane, 381 parts of
25 neopentyl glycol, 292 parts of phthalic anhydride, and
327 parts of isophthalic acid were mixed together in a
reaction vessel equipped with a nitrogen purge, a

stirrer, a thermometer, fractionating column and water
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port extruder. Pigment iS Int

uced e up

fed into ghe gxtssdgrvhpngugk a port 5 situated near the end of the
extruder barrel, that is to ' o :

The resin was then poured onto cooling bands and
broken up into a convenient chip size.' The chips
‘remained stable without recombining for a périod of six
months at ambient temperatures.

10 The resin had a Tg of 34°C and a viscosity of 7.6 P
at 180°C. |
(B) Manufacture of Low Tg resin:

26 parts of trimethyloi propane, 543 parts of

neopehtyl glycol, 715 parts of adipic acid were mixed

15 together in the same sort of reaction veséel described
above. The resin was processed to an acid value of_8,
producipg 120 parts of water. This resin was cooled to a
viscous liquid at 25°C.

The resin had a Tg of -46°C and a viscosity of 0.5

20 P at 180°C.
(C) Manufacture of 100% solids Polyester Paint (Full
Gloss):

The above two resins were used to produce a 100%
active paint by tﬁe following procedure.

25 | 204 parts of Titanium Dioxide, 60 parts of mixed
metal oxide coloured pigments, 226 parts of a Caprolactam
blocked Isophorone Diisocyanate crosslinker, 9 parts

acrylic flow modifier, 1.5 parts wax powder and 360 parts



say-dtia port- downstream fromthat at which pignent and high Tg resin*is
admtted. The silica is thus introduced after the pignent has been
sUbstartlaIIy di spersed. The low Tg resin or resins, heat sensitive
cross-ktinking 10 resins, additives and tjjye 1i ke can al so be added via the
second!or subsequent port. Alternatively, the silica and/or other additives

are pré-conbi héghwirgh relsén QusTdeseribed AboVEY RIcre et PFhgbaspeed m xer
and thé low Tg resin mxture is then 15 conbined with the high Tg resin,

for exanple, &empbeatawesbifedOPQ thabughe £ BusklKneddes PSRy, t he
silicaidoes not undergo high shear forces. The use of a twin or nulti port

extruder for patmudewnuf Rigmeat dispersiecn ofdd mitrometyrs - 86psfie20

of preferred enbodi ments of the invention. EXAMPLE 1 Hi gh G oss Paint (A) A
H gh Tg Pol yewasr acbienedas nanufactured as follows: 111 parts of
trimethyl ol propane, 381 parts of 25 neopentyl glycol, 292 parts of

pht hali c @nhydri de, Thﬁdr3§nl¢am¢sm@tems@ﬁhmha|m§lhnhianﬂedrmxeu 140et her

in a reaction vessel equipped with a nitrogen purge, a stirrer, a
thernonet er, PPEES| Bfathgy low Ton Pedaesdesr resin (as described above)

plus .3.5 parts Dibutyl Tin dilaurate catalyst at a
temperature of 120°C.
The melt blend system was thoroughly mixed and
10 allowed to cool to room temperature.
The final material can be chipped as a solid at
. amblent temperatures and has a melt vzsc081ty at 200°C of

2.0 P but cannot yield a stable powder using conventional

equipment.
15 This product is a full gloss systemn.
| EXAMPLE 2
Semi Gloss Paint

A 100% solids polyester paint was manufactured as

in Example 1 with the additional step that in step (c),

AT AETT e - e L e

20 50 parts of silica were predispersed in the low Tg resin
by high speed stirring prior to the melt blend phase.

EXAMPLE 3
IN i

e A IP e L P TN PR ST NP

The 100% Solids Polyester paint of Example 1 or
25 Example 2 was formed into a block shape by melting at
temperatures greater thaﬁ 60°C in a suitably shaped mould
and then cooled to 25°C. -

The so0lid block was then pressed onto a moving

B RN d e e . . L




-12-. 'aLe of f condenser. The reactants were heated up to a tenperature of
240[err]C at a rate to maintain .the colum head tenperature at |ess than
102[err] C. 105 parts of water was renoved during this process until the
resin rieached 5 an acid value of 4. The i€stn was then poured onto
coollnd bands and broken up_into a-convenient chip size. The chlps remai ned
stabl e mit houtsl}%rﬁﬁ el orhicharascheated xtaont hemperakyirenot

t enper at ur es. The resin had a Tg of 34[err]C and a viscosity of

7.6 P at 180[&5& €- (['%h?]l}lmntﬁmﬁﬁ%uw %V\‘Fh@ mesaj: Sbseﬁameéw

tri met hyl ol ane, ts of ngeo coI 715 s.of ad c

ac: d vve?/e mi x e_L5§ur§5 p‘?}é the, ?WgahtggB o‘F°?E§EF| %’e§§elan9:egl:r| bed
above. The resin was. processed to an acjd val ye,of 8 ggodu&bng 12 arts
of waigr. Thi STESH & STRRER £YRR COAtng of | tie (ShESEs[ oTPPCCORRER ogi n

120 2 199 OIS LR Ny R B peR i ar BbpbEREE) 6, e
resins ;were. uq:eéj fﬁﬂo&?&‘ @hé‘o%rmosetting paint. If desired,
é smoothing apparatus such-as a doctor blade, air curtain
‘or roller may be used downstream of the melt application
point prior to final cure.
10 . X rti i i he I
A solid coating of the paint of Example 1 applied
as described in Example 3 to primed ZINCALUME sheeﬁ '

showed the following properties:

Flexibility | Pass 1-2T
- 15 Reverse Impact Pass 18 joules
: Pencil Hardness H
g Durability . Very good
% Film thickness 20 micrometers
; Cured Film Tg 44°C
§ 20 ‘ The solid coating of Example 1 has also been

A,

applied to other metallic substrates such as cold rolled
steel, aluminium, hot dipped galvanised steel and

unprimed ZINCALUME steel. Coatings over all these

e AR bnd SNV S e 28

substrates produced flexible,-gléssy, well adhered films.
25 EXAMPLE 4

(a) A high Tg polyeéter resin was manufactured as

follows:-

3838 parts of neopentyl glycol, 189 parts of trimethylol



active‘paint by the follow ng procedure. 25 - 204 parts of Titanium
Di oxi de, 60 parts of m xed netal ~oxide col oured pignments, 226 parts of a
Capr ol gct am bl ocked | sophorone Di |socyanate crosslinker,. 9 parts acrylic
flow mpdifier, 1.5 parts wax powder and 3685 parts - 13 - high Tg resin

(as described above xtrugded’ at erature Qf 120[err] C through a
Buss Kheader FIIQR? ?tr%ﬁ@ PR ﬁnﬂg BﬁgééggPoﬁn3V555dﬁ|éﬂﬁn% s Ragiks ze

was acgleved 5 esultant mate was nelt blended with 140

et b e 1 W“’@@’f‘ér?% Btactublfrocihadoreridds sand 1
bIendysystenlma rodﬁ%géy§1Qgériﬂégngﬁrggrl8m§g1f53 ¢of® S@ﬁi?ﬂﬂeter'
Eiﬁ’giiaiﬂiis T rAgELotEt Ehy Mo tiin 808" RBHES ¢3R0S, RorBRRR Y el d
st abl ef povgler ?ﬁé“%ﬁﬂ&'@&@é EQHJ;QHEG{: td5240°c at Llbh B IMEY thae?

full gtoss system
g the column head temperature did not exceed 102°C. 912

4 parts of water were removed during this process until the
resin reached an acid value of 8. The resin was then
poured onto cooling bands and broken up into a convenient

10 chip size. The resin had a Tg of 37°C and a viscosity of
5.0 P at 200°C.

(b) Manufadtu:e of 100% solids polyester paiht.' 204
parts titanium dioxide, 47 parts of mi#ed métal oxide
coloured pigments, 9 parts acrylic flow modifier, 1.5

15 parts wax powder and 421 parts of the High Tg resin
described above were extruded at a temperature of 115°C
through a Buss Kneader PLK46 extruder to achieve 15
micrometers topside dispersion.

The resultant material was melt blended with a

20 pfe-blended mixture of 166 parts of the low Tg resin
described in example 1, 147 parts hexamethyl methoxy
melamine resin of Tg approximately -40°C and 2 parts
para-toluene. sulfonic acid at a temperature of 100°C.

The melt blended méteﬁiai was thoroughly mixed and

25 chilled in a refrigerator at 4°C. The final chilled
material can be chipped as a solid and formed into a
block at above ambient temperatures.

The resultant material, applied to metal strip as



Sem t]Jss Pai nt A 100% solids pol yester paint was manufactured as in
Exanple;l with the additional step that in step (c), 20 50 parts of
silica Jere predispersed in the |ow Tg resin by high speed stirring prior .
to the nmelt bl end phase. EXAMPLE 3‘App|icgtiEQ_to ZI NCALUME Coi | The 100% -
Sol i ds Pol yester paint of Exanple 1.or 25 anple 2 was forned into a

bl ock sh b te t r r r [ suitably
ohaped doul 0 At fonhele STREGIMCRs diwal Pk Dsa1 EIkER bha' Aaetad, o0 )

onto a foving flexible Hicki witWEAEIh Wi Eds Wakd NERLSEn ! SpBebGYRRLAL Ur e Of
160[errgg. The hi gh tenperature(ﬁf%hgﬁ%eta1 sheet ne?teﬁathe sgfface of
the paint block in contact with it and prere s snooth even coating of the
sheet. :The coated 5 sheet was then baked to a peak metal tenperature of

235[err}C to fua)y @uhdghedg molyestids Mapanaiufddteesdr 88, £§198E: N9
appar at us such as a doctor blade, air curtain or roller may be use
downst r éamdof 2@ 6mPAT tspefi cwdpentyl iglywoby 482 fpawts COf Ctrimethylol
; _propane, and 1652 parts of isophthalic acid were mixed
togefher in a reaction vessel equipped with a nitrogen
purge, a stirrer, a thermometer, a fractionating column
and a water take-off condenser. The reactants were
10 heated up to a temperature of 210°C at such a rate that
the column head temperature did not exceed 102°C. The
temperature was maintained.until the solution went élear
and appréximately 300 parts of water was removed. The
temperature was dropped back to 160°C and 1473 parts of
15 phthalic anhydride was added. The reactants were heated
to 220°C at such a rate to maintain the column head
temperature at less than 102°C. The temperature was
maintained at 220°C until an acid value of 105 was
reached and a total of 392 parts of water was removed.
20 The resin was then poured onto cooling bands and broken
up into convenient chip sizes.

The resin had a Tg and a viscosity of 9.8 P at
200°C of 45°C and was essentially_carboxylic acid
functiohal whereas the polyester resins in examples 1 and

25 4 were hydroxyl functional.
(b) A low Tg resin was manufactured as follows:-818
parts of neopentyl glycol, 47 parts 6f trimethylol

propane and 1344 parts of adipic acid were combined in a



10 - % Properties of.a Cbating according to the Invention A solid coating
of the paint of Exanple 1 applied as described in Exanple 3 to prined
ZI NCALVE sheet showed the followi ng properties: Flexibility

Pass I¥F2T 15 Rever se | npact - 17 Pass 18 joules Pencil Hardness
HDurghility Very good Filnlﬁhickness 20 microneters
Cured i Il m Tdreactio ar 1y ; 4] i of . ple 1
has alfo been appl ﬁeg tvg%%t er sgedt%(a%clril(?esdubfsot?gllgés) l’is%c}ﬁqgi %%ﬂﬂ&?ol

" steel,
Coat i
filns.
resin

! al um ngggﬁnhggsdbgg@@sg@dvcﬂi r@gﬁ,ﬁ%ﬁ lagg%b e@r%%%f\lv\%uw st eel .

s over all these substrates p 1" adher ed
25 producing 293 parts of watYLE Thi@)resit Whs L@l r

s manufactured as follows:- 3838 parts of neopentyﬁ d?g%d??§§83
tsiof trimetibybak 1iquid apr oseas, 236hawrd TPlomhigtdLimityryi de and
2871 garts of isophthalic acid were conbined in a reaction vessel

5 -40°C and a viscosity of 0.5 P at 200°C.

ST 5 S HINNR

(c) . Manufacture of 100% solids polyester paint.

The two resins wére used to produde a loo%lsolids
paint by the following procedure:-

200 parts titanium dioxide, 53 parts of mixed metal

10 oxide coloured pigments, 9 parts acrylic flow modifier,
1.5 parts wax powder, 460 parts of the high Tg resin
described above and 75 parts Primid XL552 (a |
tetrafunctional B-hydroxy-aklylamide) were extruded at a
temperature of 125°C through a Buss Kneader PLKA46

15 extruder.

The resultant material was meit blended at 130°C
with 194 parts of the low Tg resin described above and
mizxed thoroughly. The final material was allowed to cool
to room temperature and chipped as a solid at ambient

20 temperature.

§ The final material has a melt viscosity of 2 P at

T 200°C. |

Applied to metal strip as per example 3, it
produced a well crosslinked and adhered, flexible film

25 with high gloss and a smooth appearance.

EXAMPLE 6
(a) Manufacture of a 100% solids primer coating.

The two polyester resins described in Example 5 and



equhbged-mdth a nitrogen purge, a stirrer, a thernoneter, a fractionating
colum and a water take-off condenser. 5 The reactants were heated up to
240[ ergr ] C at such a rate that the columm head tenperature did not exceed
102[e¢r]c. 912 parts of water were rennvgf during this process until the
resingreached an acid val ue of 8..The resth Was then poured onto cooling:
bands fand br gk p.dNtQ a caonveni ent. 1Q ip size. _The, in had a Tg
of ariforr] € InBigt el Sh? SR beg Land & R4fuse 1aab B Bedids" 100

sol i dg pol yeg&gthtp%ior}t s%gdapg)az{ ttfettdlt %‘Eﬂ#‘%ldl oxi de, 47 parts of m xed netal
' ar C

oxi de ¥col our prgments, s acryld ow nodifier, 1.5 15 parts wax

powderr and 421 part ; ' Toh.£51 | ruded at
a tema&gr-ature of 1@0?%%%&@&?%&??@%%’23{{%%%‘%‘ﬁ%‘ﬁfﬁ%ﬁ@ﬁreve 15
m crofet ers §9fsi i ISjly 4. 4 R d@t.erd al bl .ended
with y 20 %?E' Eﬁgﬁeﬁ%ﬁiglwf&%ﬁ%ﬁ%@tﬁéfﬁ% goggélén descri bed
in exgnpe lojhfhénRar 19N BE TR Poh "R} FBdEh rfésangﬁeagin

approxi mately -400C and 2 "parts para-tol dene.” sulfonic acid at a
tenpelature gikak@ller aad By Balritshlendsad grdmsi al d’?él*é‘?d?l’géwefi xed
and 2% chilled in a refrigerator at 4[err]C. The final chilled materi al
can bé chi ppegoay aesdn triand droraRtdgy @podY Wduta BAWY ev@IFhens £

t enpet at ur es.
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! 900 and Tg of 49°C were extruded at 110°C through a Buss

Kneader extruder.

10 The resultant material was melt blended with 142
parts.of the low Tgqg resin_described in Example 5 at 100°C
and'thor@ughly mixed.. The material was allowed to chill
in a refrigerator at 4°C. The chilled product can be
chipped as a solid.

15 This coating, applied at 5 micrometers £ilm build
on.ZINCALUME metal substrate as per Example 3, produced a
crosslinked well adhered anti-corrosive primer £ilm.

In general, it will be understood that paints
according to the invention may be supplied either as a

20 solid or semi-solid or may be supplied as two parts, one
part comprising a solid high Tg resin in which pigment is
dispersed and a second part being a liquid low Tg resin,
the parts being combined prior ﬁo application.

Although it is preferred to disperse the pigment in

25 a high Tg resin which is then combined with a low Tg
resin, in less preferred embodiments the pigment may be
dispersed in the low Tg resin (e.g. in a high speed

mixer) prior to combining the resins.



The r'gsultant material, applied to netal strip as -16- per exanple 3,
produced a well crosslinked and adhered, flexible filmwth high gloss and
snoot Ij appearance. EXAMPLE 5 (a) A high Tg pol yester was nanufactured as
foIIon:. 5 1126 parts of neopentyl glycd® ,-482 parts of trinethylo
propane, and 1652 parts of isophthalic acid were m xed together in a
reactijon vessel equiPgiadsiiagearding dgerthriripvention rmay ba t hernoneter, a
ifonating colum and a water take-off condenser. The reactants were- 10
up to BRepafaetarede ad/omaRRYietb¥ R¥her Meeans hat the col umm head

the %'I Ut on vent cABE SARVERIIAR RALIGE RARGEALES ChO ERGr LHEnFLRBL o0,
- The t t d Kt 6 d 1473 t 1 :
ot hal] ¢ anhy BRPUE agRe Rl and sad bk 4o Adt oy Hefil oSsstpchere a
h g t intain,.th |, h t t at | th 102 C
The t JrmePat uSEPRIS e R VR SHY 2300400 OARRT4IGR S ROt b8 of 105 vis
reachdd and 2y iilesSheS Wil icn Yo \BhBlod Wod BN und a0 AUE LEEED:"2S

t hen goured ont
from the cost and environmental hazards of traditional

solvent based paints.
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Ficanveni-ent chip sizes. The resin had a Tg-and a visdosity'of-9;8-

at 20@ferr]C of 4 erg fcednd was essentially carboxylic acid functional PC{
wher egs t. I ins in exanples 1 and 25 4 were hydroxyl

functif na@\mﬂ M resin was manufactured as follows:-818 parts of - -
neopeit yl s of trinethonL.g{oggne and 1344 parts of adipic
acid gere conbined in a 17 reaction ves & as described for the high Tg
resinf The resin was processed at 235[err]C to an acid value of 63.4

produdi ng 293 parts of water. This resin was cooled to a viscous liquid at
25[ er

proce

]C It hegga [ Fg?y - Fah .Scosity of 0.5
'00[ err] C?ﬁ%c?lﬂﬁgﬁu?gg@?g@? o&@ﬁw&#& ?r&'pl'\aﬁlv?ﬁc'.- The two

b were .used to RAre@dyeend Y=ol ' f | i

jure: - 200 parts ??tZ%P&%%ggoyﬁgngégaggf%ggﬁ?&ﬂgiég%é§%g¥%i?tl%ﬁﬁde

led pi gneassSa RoRamed tatby ai gubkewatadi §aaa clm&o%@i%ﬂ"@brﬂ%é@@{ng 460
a .

partshof the high Tg resin described above and 75 parts Primd XL552

uncti onah Rikydrexprakllibgnoderetng,exelededd@isweh that the
averaged glass transition tempefature (Tg) of the
combined unreacted resins is greater than -30°C and less
than +60°C.

; 2. a composition according to Claim 1 wherein at least

one of the resins has a pigment dispersed therein.

3. A composition according to Claim 1 or Claim 2

wherein the resins are selected so that the combined

resin mix has a melt viscosity of from about 0.05 to 25

Poise when measured at 180°C and at a shear rate of

10,000 H=z. .

4, ' A composition according to any one of the preceding

claims wherein at least one resin has a glass transition

temperature greater than +20°C and another has a glass

transition temperature of less than +20°C.

5. A composition according to Claim 4 wherein one of

the resins has a Tg of above 30°C and less_than 110°C and

another has a Tg of below 5°C and above -100°C.

6. A'composifion according to Claim 5 wherein one §f
the resins has a Tg of greater than §0°C and less than
70°C and another resin has a Tg of below 5°C and above
-60°C.

7. A composition according to any one of the preceding

claims wherein the combined unreacted resins have an

* c L M S *

averaged Tg of from -10°C to +40°C.



t enperfat u rough a Buss Kneader PLK46 15 extruder. The
resultantl:rﬁ’ls ea%% ﬁ&ﬁkl%k%? bl ended at 1300C with 194 parts of the | ow Tg
resin jdescrli lH HE" lﬁ m xed thoroughly. The final material was all owed
to cogl to re and chipped as a solid at anmbient 20
tenperfature. The final material has a nelt viscosity of 2 P at 200[err]C
Appligd to netal strip as per exanple 3,‘i?1produced a well crosslinked and

adherdd, flexiple film25 with high gl.oss and a snooth appearance.
B AWPE 6 (5 Bmnut obt GrBeartY10n09ECoRniRs, EonaRv 008 Af ChAdnaG to 7

| yes ' d Lbed. i I d .- 18+ hi,gh '
Cer 4" o FBRFEELEHBGw BBERED, Bene b pessaitson shuflhett G "
Tl phdsanat o ohiE. eaRpsBRY. 2ebsheiRELEE HaS s, bR 0P TRoR T S, Tt
descrijbed in Egagpig 228d:¢E5wHah! feBbubbaPieNboActhaly 109%00" WY (or

equivalent).

9. . A composition according to any one of claims 2 to 8
wherein the pigment is dispersed in a resin component
having a TQ of above 20°C and a viscosity greater than 6
P at 180°C. "
10. A composition according to any one of the preceding
¢laims wherein the resins are selected from fhe group
consisting of polyésters, silicone modified polyesters,
aérylic, alkyd, epoxy, melamine-formaldehyde,
urea-formaldehyde, phenol-formaldehyde, fluorinated
polymefs, chlorinated polymers, urethane resins, and
elastomers.
11. A composition according to Claim 10 wherein at
least one of the resins is a polyester resin.
12. A composition substantially as herein described
with reference to examples 2 or 4 or 5. |
13. A method of manufacture of a solventless paint
comprising the steps of:

(i) selecting a first resin having a glass
transition temperature (Tg) greater thén +20°C,

(ii) selecting a second resin having a Tg less
than +20°C,

(iii) dispersing a pigment in the first resin, and

(iv) combining the first resin with the second
[ —

‘) O




sultan
bed in
'd to chi
pd as a solid. 15

e5|n mnth an av q&fiepoxy equi val ent wei ght of 900 and Tg of

O[err] C through a Buss Kneader extruder. 10

melt blended with 142 parts of the low Tg resin
100[err] C and thoroughly m xed. The material was
Il in a refrlgerator at 4[err]C. The chilled product can be
This-coatig22applied at 5 mcronmeters film
‘on ZI NCALUME netal substrate as per Exanple 3, produced a crosslinked

dher ed armasigorimopnepgrtians fsuch tmgemai‘g ¢f bhel combinegdr st ood

or
hlgh Tg
| ow Tg.

alnts accordin g to the invention may be supplied either as a 20

- JBnepeteRe Hins ubp| IRRRERT tWRRARar$8TConrd phesscbhpni sing a

resin in which pignent is dispersed and a second part being a

rE99E . t he parts bei ng conbi ned prlor to. application.

h f dt h h T '
'3 then” dirbi ndh T pd, 3 rfﬁﬁnﬁ%iﬁﬁ &l Perefncie sbapnan s
t e di d i ' hi gh d
gnen m@lcs%ﬂﬁﬁsﬁp%s]}e% Ié}b‘i‘-f%e%eé) O eSi0 (§a: TN a high spee

prior t

15. A method according to claim 14 wherein the extruder
is a multi port extruder and wherein the first resin is
admitted at a first port and silica is introduced to the
resin at a second port downstream from the first port.
le6. A method according to any one of the preceding
claims wherein siIiCa is combined with the second resin
prior to combination of the second resin with the first.
17. A method according to any one of the preceding
claims wherein the resin mix has a melt viscosity of from
0.05 to 25 Poise when measured at 180°C and at a shear
rate of 10,000 Hz.

18. A method according to any one of the preceding
claims wherein the first resin has a Tg of above'30°c and
below 110°C.

19. A method according to any one of the preceding
claims wherein the first resin has a melt viscosity of
greater than 6 P at 180°C. _

20. A method according to any .one 6f the préceding
claims wherein the second resin has a Tg of below 5°C and
above -60°C. |

21. A method according to any one of the preceding
claims wherein the first resin is selected from the group

éonsisting of polyesters, silicone modified polyesters,

- c L M S *



2 RE 3nt|ess pai nts according to the invention
to continuous netal strip have a 5 superi or

bynéther

nanﬂfactuj

flexibili tance to exterior ﬁeathering conpared to powder
d

radi tonal sglysei based gai DS C e e g
!Stljlv'ltzg-llo-ll g]\lf QFEQJA??&LC%Z Ygl. eﬁZxYA F‘ﬁé?%ggf'?fjﬁ'&aﬁiz\?‘ga%’esi coms)ioi‘: E)inon
conprising a ﬁ?g G?ggggﬂggﬁggebfEP§§9%§?8§ﬁai§§®§@%BdTgﬁgﬁgfﬁggﬁfhe
laveraged g[as§°1§ﬂg EEi?ﬁléﬁgnﬁEé&u?ﬁéﬁmgﬁsff“Ethéﬁ ifggiﬂgyfgﬁged resi ns

is greater than =30[err ess err wherein conbi ned
resin mx hasgfagBbhe¥kscosity of from about 0.05 to 25 Poi se when neasured

at 180[err]C and at a shear 10 ~ rate of 10,000 Hz. 2. A conposition
according to gpai MA wBEhBANadkok82Ay €BCtRE bRecedIngS NAin? WHEFEIH

di spersed therein.
the second resin is independently selected from the group
consisting of polyesters, silicone modified polyesters,
acrylic, alkyd, epoxy, melamine-formaldehyde,
urea-formaldehyde, phenol-formaldehyde, fluorinated

polymers, chlorinated polymers, urethane resins, and

elastomers.

RAR AR N

~Pai nt s aceordi o.the invention may be manufactured and/or applied ™



" 3. ... A conposition according to claim1 or claim2 wherein at |east one
resin has a glass transition 15 tenperature greater than +20[err] C and
anot her has a glass transition tenperature of |ess than +20[err]C 4. A
conposition according to claim3 wherein one of the resins has a Tg of
above 300C and | ess than 1100C and another has a Tg of below 5[ err]C and
above -100[err]C. -20 5. A conposilt fon according to claim4 wherein
one of the resins has a Tg of greater than 30[esr]C and | ess than 700C and

anot her resin Tk Ofc et a0 FNPdsG vk 2y METGRIIOH GANBFACTURE
conposition A% &&ﬁgyg(yxaﬂﬁ the 25 precedi ng cl ains wherein the
conbi ned unreadct'ed Tesins have an ABSEREET Tg of from-10[err]C to

+40[err] C. 7. A conposition according to any one of the preceding
clainms wherein the visoccity of the resins is REPLACEMENT SHEETS SG -
21 - selected so that the conbined resin mxture has a nelt viscosity of
from0.1 to 12 Poi sthevpresent irverkiopodiscleses soiveatlesse of 10, 000
Hz (or equivalent). 8. A conposi tion according to c]laim2_wherein the
composition suitable for application as a hot melt to a
substrate, said composition comprising a mixture or alloy
of resins, selected such that the averaged glass
transition temperature (Tg) of the combined unreacted
resins is greater than -30° and less than +60°C. The
melt viscosity of the unreacted resins are selected so
that the combined resin mix has a melt viscosity of from
about 0.05 to 25 Poise when measured at 180°C and at a

shear rate of 10,000 Hz.



5 . plgnent i n a re5|n conponent haV|ng a Tg of ab@”@bﬂﬂbt:and
a viscosi 1“““ ug‘m i‘ Poi se af; ‘180[err]C. 9. A conposition
accordln e precedi ng cl ai ns wherein the resins are

sel ected fron1the group consi sting of polyesters, silicone nodified 10
pol yesters, acrylic, alkyd, epoxy, nelappne-formnmal dehyde,

ur ea- f or mal dehyde, phenol -formal dehyde, fluorinated polyners, chlorinated
pol ymers, uMHEEh&MAIMSSDEFINING €HESTNWENTIONOARE A# FODDO®StLon according

to claim9 wherein at 15 | east one of the resins is a polyester resin. *
11. A coiposi ti én thervoseticangy sed vest kess desupobitiont huieéblence to
Examples 2 or 4 or 5. 12. A net hod of manufacture of a thernosetting

sol vent | ess 595 RPRAGHREISMGSt Re hotepelsf to2g substrate( $agdl ecting a

first resin having | ass transition tenperature (Tg) greater than
+20[ err] C, (qqn)P%sé-I“éé%% PR ECHd 3 @&P‘n“H&vP‘ﬁg“&l% PEsZeERRR/+20[ err] C,

(ii1) di perS|n nt .r]_theflrst (iv)

conbi ni e “st r m%‘hr\ﬂ"t“htt‘ Te c@ﬁ&gr 85?55 ﬁrﬁpﬁbGFPPons such t hat
the Tg of t & 5 'aﬁq acted e S0 an_30[err] C and | ess
t han +60[err -aér?c}’{ er e| tfléefecg1r ?:lr?e ‘#‘eg E‘RQES ttaesB %‘ﬁﬁ?ﬁg s]s s the
repl acenent sheeler than -30°C and less than +60°C and wherein the

combined resin mix has a melt viscosity of from about

0.05 to 25 Poise when measured at 180°C and at a shear

10 rate of 10,000 Ez.

2. A composition according to claim 1 whérein at
least one of the resins has a pigment dispersed therein.
3. A composition according to claim 1 or claim 2
wherein at least one resin has a glass transition

15 temperature greater than +20°C and another has a glass

 transition temperature of less than +20°C.
4. A composition according to claim 3 wherein one of
the resins has a Tg of above 30°C and less than 110°C
and another has a Tg of below 5°C and above ;100°C.

20 5. A composition according to claim 4 wherein one of
the resins has a Tg of greater than 30°C and less than
70°C and another resin has a Tg of below 5°C and above
-60°C.

6. A composition according to any one of the
25 preceding claims wherein the combined ﬁnreacted resins

have an averaged Tg of from -10°C to +40°C.

7. A composition according to any one of the

preceding claim—-whe-pe—in—-tmhe—dﬁi-sees-iey«ef--ene resins is
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- 22 - vr rom about 0.05 to 25 Poise when neasured at 180[err]C
and at’ a " ,lﬂ 000 Hz. 13. A nethod according to claim 12
wherein t rS|ng is conducted in an extruder. 5 14. A

met hod accordrng to claim 13 wherein the extruder is a milti port extruder
and wherein the first resinis admtted gg a first port and silicais
introduced to the resin at a second port“downstreamfromthe first port. 10

ggﬁbineﬁ ufzgggﬁéﬁgﬁrgb”QhEE gHE BBﬁbgkeﬁ' EEnlﬁl&Qu%é ﬁggrgl glicais

€ second resin priror to co nation O secon resin

with the fi r%ﬁ.scééltgl oé %%rroe 3ceqr inngoie aanfﬁnﬁegéueéa' %:80"?015

wherein the first has a Tg of above 30[err]C an

[err]C. 17. andAatthhefeasCoadicNdrt 2020¥00Re QbrCkahii%aldnty .16 wherein the
first resin has a nelt viscosity of greater t han 6 Poi se at 180[err]C 18.

A net hod accaer.di ng Rocaapogition elcdordihd to tlaifh 2 whefein the second
resin has a Tg of below 5[err] C and above -60C.

S pigment is dispersed in a resin component having a Tg of
above 20°C and a viscosity greater than 6 Poise at 180°C.
9. A composition according to any one of the
preceding claims wherein the resins are selected from
the group consisting of polyesters, silicone modified

10 polyesters, acrylic, alkyd, epoxy, melamine-formaldehyde,
urea-formaldehyde, phenol-formaldehyde, fluorinated
polymers, chlorinated polymers, urethane resins, and
elastomers. |
.10. A composition according to claim 9 wherein at

15 least one of the resins is a polyester resin.
11. A composition substantially as herein described
with reference to Examples 2 or 4 or 5.
12. A method of manufacture of a thermosetting
solventless paint c0mprising the steps of:

20 (i) selecting a first resin having a glass
transition temperature (Tg) greater than +20°C,

(ii) selecting a second resin having a Tg less
than +20°C,
(iii) dispersing a pigment in the first resin, and

258 (iv) combining the first resin with the second
resin in proportions such that the Tg of the combined
unreacted resins is greater than.-30°c and less than

+60°C and wherein the combined resin mix has a melt
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19. A nethod according to any one of clains 12 to 18 wherein the first
resin is sel gif oup consi sting of polyesters, silicone

nodi fi ed polmg'gg““‘!gmwm’ryl ic, alkyd, epoxy, nelam ne-formal dehyde,

ur ea-f or mal dehyde, L phenal - #or mal dehyde, fluorinated polyners, chlorinated
pol yners, urethane resins, and elastoner%% This is the replacenent sheet

- 23- 20. A nethod according to any ofie of clains 12 to 19 wherein the
second resinyi schogepeg f?%%% a5 &Etﬁﬁoiré%ﬁi$¥béﬁéﬁﬂh Shedd e dlar

pol yesters, silicone” no polyester, acrylic kyd, -epoxy, -
mel am ne-f or pppeehyde. atr gashespei-debyde. 10hes@! nf or mal dehyde, fluorinated

pol ynmers, chlorinated polyners, urethane resins, and elastoners. This is
the repl acengpt shegtmethod according to claim 12 wherein the step of
dispersing is conducted in an extruder.

5 14. A method according to claim 13 wherein the
extruder is a multi port extruder and wherein the first
resin is admitted at a first port and silica is
introduced to the resin at a second port downstream from
the first port.

10 15. A method according to any one of claims 12 to 14
wherein silica_is combined with the second resin prior to
combination of the §econd resin with the first.
l6. X method according to any oﬁe of claims 12 to 15
wherein the first resin has a Tg of above 30°C and below

15 110°C.

17. A method accordihg to any oné of claims 12 to 16
wherein the first resin has a melt viscosity of greater
than 6 Poise at 180°C.

18. A method according to any one of claiﬁé 12 to 17

20 wherein the second resin has a Tg of below S5°C and above
-60°C.
i9. A method according to any one of claims 12 to 18
wherein the first resin is selected from the group
consisting of polyesters, silicone modified polyesters,

25 acrylic, alkyd, epoxy, melamine-formaldehyde,

| urea-formaldehyde, phenol-formaldehyde, fluorinated

polymers, chlorinated polymers, urethane resins, and

elastomers.

This is the replacement sheet

Date: 0 3 AU 1999



(Y LI

. S
\_H
. ¢ - 23 -

20. A method according to any one of claims 12 to 19

wherein the second resin is independeﬁtly selected from

the group consisting of polyesters, silicone modified

polyester, acrylic, alkyd, epoxy, melamine-formaldehyde,
5 urea-formaldehyde, phenol-formaldehyde, fluorinated

polymers, chlorinated polymers, urethane resins, and

elastomers.
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