HEAT RESI STANT COATI NG The present invention relates to coating
conpositions that can be used to prepare a heat resistant and/or corrosion
protection coating on a substrate. The 5 coating conposition can be cured
at low tenperatures and can be fornulated with a small anmount of organic
solvent. US 3,412,063 relates to | ow tenperature curabl e heat resistant
coating conpositions based on hydrol ysed tetraethyl orthosilicate and

al um ni um oxi de. 10 JP 1988-90577 descii bes heat resistant coatings

conpri sing | Y a condensation product thereof, an al kyl
titanate oﬁggAﬁﬁ§¥%§§Agggg%§F@k%hereof, and an organic resin. US 3, 846, 359
di scl oses coating conpositions curable by drying in air conprising an al kyl

silicate and/or an al kyl polysilicate, an alkyl titanate and/or an al kyl
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be pre-heat elﬁ] gnd Fevertpeil ess _.can, be fornmulated 20 such that it conplies
with currel?™ 23 el aFPSR" SP9BMSSPYE o gani ¢ content (VOC). The aimis to
provide a high solids VOC conpliant coating that is curable at anbient

tenperature. | | d be possible to apply the coating by nmeans of spray
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The coating prepared fromthe coating conposition should provide corrosion
resi st atice Jrol 9&hPYS7at desswbbsiheal resistnt kbaingserpperrisingr ars alkflodiliceanpl e in
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curable by drying in air comprising an alkyl silicate and/or an alkylpolysilicate,

an alkyl titanate and/or an alkyl polytitanate, a film forming resin, such as a

16 silicone resin, and conventional organic solvents.

The aim of the present invention is to provide a coating composition that can be
formulated such that it has a sufficiently low viscosity to be sprayed upon a
substrate without having to be pre-heated and nevertheless can be formulated

20  such that it complies with current legislation on volatile organic content (VOC).
The aim is to provide a high solids VOC compliant coating that is curable at
ambient temperature. It should be possible to apply the coating by means of
spray application, brush and/or roller to substrates at ambient temperature and
to heated substrates, for example substrates at a temperature of 150 °C.

25
The coating prepared from the coating composition should provide corrosion
resistance not only at low but also at high temperatures, for example in the
range of -30 °C to +400 °C, or for example under cryogenic circumstances, -
196 °C to ambient. In particular, the coating should provide corrosion

30 resistance to carbon steel (normal steel) at a temperature in the range of -4 °C



2 to +150C or provide corrosion resistance to stainless steel at a
tenperature in the range of +50 C to +150 C. The coating conposition should
be heat and crack resistant, even when operating at high tenperatures or

t hrough cyclic tenperatures. Preferably, the 5 coating shows heat and crack
resistance in cycles with a very rapid heating and/or cooling rate.
Preferably, the coating should be able to resist a test in which a coated
substrate is heated to a tenperature of 400 C and then put into a bucket of
water at roomtenperature. Additionally, or alternatively, the coating
shoul d be afol'e 50GCrargirgtide chredipmeaistercalo S@niesasiee! ara IsaInesalpif INst r ai ght

into a 10heated oven. .Preferahly, when applied to a pipe, the coating
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especially € case when equi pnent ge for exanple
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tovers mRy (IR bséh. TableFablYaitedn anislicarto Sapips, theosie skt be bbe teur f ace of
an insul ated pipe when there is a leak in the insulation. Another aimthus

is to prepavésienbeermeudaenly baroiashed Kreudm®emii and al so suppli es
corrosion resistance.

Preferably, curing of the coating to obtain good corrosion resistance requires
no heating. The coating should provide corrosion resistance when cured at

15 room temperature.

When equipment is operating at a temperature above 120 °C, and especially
above 150 °C, corrosion normally is not a problem. Nevertheless, sometimes
the temperature of the equipment needs to be lowered, for instance because of
20 maintenance or because of re-engineering. When cooling, corrosion becomes
a problem. This is especially the case when the equipment gets wet, for
example due to condensation. The corrosion problem is even worse when salts
are present. Salts may be present in the air, for example, especially close to
sea water, salts may come from sea water spray mist, and steam from cooling
25  towers may comprise salts. Water and/or salts may even reach the surface of
an insulated pipe when there is a leak in the insulation. Another aim thus is to
prepare a coating that can withstand the heat and also supplies corrosion

resistance.



3 Afurther aimis a coating conposition that can provide corrosion
protection to steel under (thermal) insulation. This because npisture
ingress into conventional insulation materials usually results in

accel erated corrosion of the underlying steel surface. 5Preferably, it
shoul d be possible to achieve the required properties when the coating is
applied directly to netal, by using only one or two high build coating

| ayers. Alternatively, it should be pogsible to achieve the required
properties when the coating is applied to netal that is primed with a zinc
rich priner, houl d al so be ossibl o0 obtain the required. properties

| ]
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sel ected fr al kyl, aryl, al koxy groups having up to eight
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y when the coating is applied to metal that is primed with a zinc rich primer. It
should also be possible to obtain the required properties when the coating is

10 applied directly to metal and then insulated.

The ambient temperature curable coating composition according to the present
invention comprises:

15 ¢ alinear or branched polysiloxane having the formula:

R1
R2~—o+%i—o{n—R2
R1

wherein each R1 is independently selected from the group of alkyl, aryl,
alkoxy groups having up to eight carbon atoms, and OSi(OR3); groups,
wherein each R3 independently has the same meaning as R1, each R2
20 is selected from the group of hydrogen and alkyt and aryl groups having
up to eight carbon atoms, and wherein n is selected such that the
number average molecular weight Mn of the polysiloxane is in the range
of from about 200 to about 6,000,
¢ one or more alkyl titanates,
25 * one or more fillers or pigments such as talc and/or mica,

¢ aluminium flakes, and



25 one or nore fillers or pignents such as talc and/or mca, alumnium
flakes, and 4 optionally an alkyl orthosilicate or a condensation product
t hereof . The coating conpositions of the present invention show the
advant ages that were ained for. They can be cured at anbi ent tenperatures.
Curing of the 5 coating to obtain good corrosion resistance requires no
heating. The coating will provide corrosion resistance at the room
tenperature |level of cure. Neverthel es¢, heating of the coating, for
exanple up to 200 C, does enhance its properties, such as its corrosion
resi stance, Alssoptiohalyrerchibyliccthiosiicaiper ticesdensationipsotetithepeal. heati ng. Such
heating may result in further curing. The 1Oheating may result in nore
cross-linking. The coating conpositions of the present invention can be
formul at ed Md Bogirgnedrhpaeiminit ofofheosrgsaitdneditivaghowhinkeadvaaiagetithht have a
sufficiently low viscosity for spray application, wthout_ needi to be
pr e- heat ed. WaTgealgwst (0hgSh@y €288 c4isdid 3ppieqt H%“Ff%vr%gar?%gaﬁﬁ €ed by
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addi ti onal a&va tage of the coating conpositions is that they are suitable
for in-situwidlpptavidst icormosion stesidtarngb et rthe egoopdempeiagirat levelmpérarar es up to
150 C. 20 The coating par I: i SiAt | ing to
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steel both in atnospheric service and under thermal insulation operating in

thermal cyclical conditions between -30 C up to 400 C without the need for
addi ti onal feat, Gl BmoRlilicts bPiREbIGeM RGEHdNcSEHY! BhnulRaYwrRS al so
B
provi de corrosion otection to steel "under cryogenic circunstances. It is
even possi hireait ambontmofl axgania sotvani while they still have a sufficiently low viscosity
for spray application, without needing to be pre-heated. The coatings are easy
15 to apply as they can be applied by means of, for example, airless spray, air
spray, brush, and roller. An additional advantage of the coating compositions is
that they are suitable for in-situ application to steel substrates operating at

temperatures up to 150 °C.

20 The coatings prepared using a coating composition according to the present
invention are durable and can folerate mechanical damage. The coatings
provide corrosion protection to steel and are heat resistant. They can provide
corrosion protection to steel in both atmospheric service and under thermal
insulation operating at continuous operating temperatures between -30 °C and

25 400 °C. They can also provide corrosion protection to steel both in atmospheric
service and under thermal insulation operating in thermal cyclical conditions
between -30 °C up to 400 °C without the need for additional heat curing, prior
to being placed in service. They can also provide corrosion protection to steel
under cryogenic circumstances. It is even possible to formulate a coating

30 composition according to the present invention that provides effective



30conposition according to the present invention that provides effective 5
protection to steelwrk operating under cyclic conditions in the critical
tenperature range of 60 -150 C. Due to its high crack resistance, the
coatings according to the invention provide excellent corrosion protection
under tenperature cycles ranging fromcryogenic to anbient circunstances. 5
A coating according to the present invention is suitable for providing
corrosion protection to steelwork both in atnospheric service and under
thermal insulation. Additionally, it i'S suitable as an anti-corrosion |ayer
on substrates that are subject to cyclical t and,_ dry conditions, both in
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and cryogeni c"units, , are stacks, exhausts,
furnaces, exteriors of reactors, power plants, vents, and other structures.
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transition
10 and under thermal insulation. The coating is also resistant to thermal shock

experienced during rapid temperature cycling.

The coating compositions according to the present invention are ideally suited
for use in the chemical process, offshore productions, the petrochemical and
15 power indusiries, especially refineries, process units and cryogenic units,
pipework, chimneys, vessels, flare stacks, exhausts, furnaces, exteriors of
reactors, power plants, vents, and other structures. Significant volumes of
insulated and uninsulated steelwork can be coated with a single specification,
thereby reducing the complexity of work schedules and smoothing the progress

20  of maintenance schedules.

The elongation to break of coatings prepared with a coating composition
according to the present invention is less than 100 percent, preferably less
than 20 percent, more preferably less than 5 percent. The glass transition
25  temperature, Tg, of cured films prepared with a coating composition according
to the present invention is higher than 0 °C, preferably higher than 10 °C, more
preferably higher than 25 °C. The glass transition temperature (Tg) of a cured
coating film can, for example, be measured according to ASTM method E1356-
98, which is a standard test method for assignment of the glass transition

30 temperature by Differential Scanning Calorimetry for differential thermal



25 tenperature, Tg, of cured filnms prepared with a coating conposition
according to the present invention is higher than 0 C, preferably higher
than 10C, nore preferably higher than 25 C. The glass transition
tenperature (Tg) of a cured coating filmcan, for exanple, be neasured
according to ASTM nmet hod E1356- 98, which is a standard test nethod for
assi gnnent of the glass transition 30tenperature by Differential Scanning
Calorimetry for differential thermal & analysis. Calibration of the test
apparatus can be perforned according to, for exanple, ASTM nethod E967-03,
whi ch is a analysiarthlibeationneft the destoappasatpe can eeperidrimedaadcorsing o for
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percent by weight, even more preferably 80 percent by weight, based on the
total coating composition.
15
The polysiloxane that is present in the coating composition according to the
invention can be linear or branched. The polysiloxane can comprise methyl
and/or phenyl groups, together with alkoxy groups. Optionally, the polysiloxane
comprises methyl groups, phenyl groups, and alkoxy groups, and no other
20 types of R1, R2, or R3 groups.

As stated above, each R1 of the polysiloxane is independently selected from
the group of alkyl, aryl, alkoxy groups having up to eight carbon atoms, and
0OSi(OR3); groups, wherein each R3 independently has the same meaning as
25 Rf1, each R2 is selected from the group of hydrogen and alkyl and aryl groups
having up to eight carbon atoms. In one embodiment, the polysiloxane present

in the coating composition comprises methyl and phenyl groups.

For the polysiloxane, n is selected such that the number average molecular
30 weight Mn of the polysiloxane is higher than about 200, preferably higher than



25 R1l, each R2 is selected fromthe group of hydrogen and al kyl and aryl
groups having up to eight carbon atons. In one enbodi nent, the polysil oxane
present in the coating conposition conprises nethyl and phenyl groups. 7
about 500, and |ower than about 6,000, preferably |ower than about 5, 000.
The pol ysil oxane preferably does not conprise epoxy or acid groups. The

pol ysi | oxane can be prepared by using chlorosilanes, for exanple froma m X
of nonomers and cyclics. 5 The al kyl tjtanate present in the coating
conposition according to the invention can be a nononeric titanate, a poly
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titanate or,Jhxldi 8§54 bgkgof . The talc that may be present in the coating
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nmagnesi ém silicate conprising 3My0.48102. H20. It nornmally is a nonoclinic
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distribution is used: a top cut at ab crons, preferably at
about 12 t §1ofemarerBarate) r?é‘éﬂoérp%?éraﬂh%lt‘éa”@ieié) Jﬁ"ea@bﬂtg@u%oﬁ Hecr ons,
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al um_ ni um fitaakes ipeopyhtiahaet orreidiupys therdédfng granul ar or spheri caI
alumniumparticles in a solvent. Suitable solvents are, for exanple,
30net hoxy propanol, white spirit, a high aromatic solvent, or a m xture of

solvents. The talc that may be present in the coating composition according to the
15 invention normally is a powder. It is a magnesium silicate comprising
3IMgO-48i0,-H,0. It normally is a monoclinic hydrated magnesium silicate,
MgSisO20(OH)s. It usually is massive and foliated and is a common mineral.

Preferably, platy talc is used.
In one embodiment, microsized talc having the following particle size
20 distribution is used: a top cut at about 10 to 20 microns, preferably at about 12
to 16 microns, a median particle size of about 2 to 8 microns, preferably of
about 3 to 5 microns, and 20 to 30 percent by weight of particles having a size

below 2 microns.

25 The aluminium flakes present in the coating composition according to the
invention can for instance have a particle size ranging from about 1 to 100
microns (um) in the longer dimensions and 0.05 to 2 microns (um) in thickness.
Conventionally, aluminium flakes are manufactured by milling granular or
spherical aluminium particles in a solvent. Suitable solvents are, for example,

30  methoxy propanol, white spirit, a high aromatic solvent, or a mixture of solvents.



8 Normally also a lubricant is added to the alum nium particles before or
during mlling. The lubricant can, for exanple, be a fatty acid containing
al i phatic and aromati c hydrocarbons. The product obtained normally is a
paste. The paste normally conprises |ubricant coated al um niumfl akes and
solvent. 5 The choice of mlling lubricants | eads to the production of
either leafing type or non-leafing type alum niumfl akes. For exanpl e,
stearic acid may be used to obtain |eafing alunminiumflakes and ol eic acid
may be used to obtain non-leafing flakes. Leafing flakes tend to becone
arranged i Nemgeipersd byuiicant kOaddddeiot thei aluminfien partistesnivefbre or dobigi ng

conposi tion;  the forma layer erg t over |l I. fl. re
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i s bet ween NAWMRHY CADPHFLS IHREcan soalrd IAuviAiuae Baiediang K880 1247. In that
case the; average particle size preferably is between 10 and 25 microns. The
al kyl orthosilicate, or condensation product thereof, that may be present
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one to eight carbon.atops. .|.f | k r i L4 IS , fionally a
condensat i Orhorbfegﬂrﬁ)%ttﬁgf @W'%ﬁ‘?%%ﬁ Eé%?f%@@?égéeéﬂ%;%g@ m?i%%nue&[ea Sodi ment ,
a hydr ol yseshtanhighbfing tahosinlune dbkes ainprasientcid mahee oozt wgol&incooposi ti on.
The condensatj on_produ i m xture that may conprise rmnoné{iﬁ and
Ealveatrne

t
various ol i ‘68" iflé‘k%df‘?ﬂf%‘éi @a@énfféwsg’[ Q?C?ff‘ee‘frfﬁﬂrg%SrWhESQ‘?qe

condensgd i OfyidRMAGkhdH Se88RhY é&éﬂﬁ%bﬂﬁ}p@&ti@uﬁm%\} m@l fésitl & 698r @hed5- 50
percent by weight, nore preferably 40-45 percent by weight; 'in other words,
t he condenstheicyarigponm fekes aparighiaied oatliphis the sgdacept iBe3optieg ¢ abl y
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pref erably #akesmdepsaenbn product of tetraethyl orthosilicate is used.

15 In one embodiment, the average particle size of the aluminium flakes used is
between 10 and 30 microns, as analysed according to ISO 1247, In that case

the average particle size preferably is between 10 and 25 microns.

The alkyt orthosilicate, or condensation product thereof, that may be present in
20 the coating composition can for instance comprise alkyl groups with one to
gight carbon atoms. If an alkyl orthosilicate is used, optionally a condensation

product of an alkyl orthosilicate is used.

In one embodiment, a hydrolysed ethyl orthosilicate is present in the coating
25 composition. The condensation product is a mixture that may comprise
monomeric and various oligomeric and cyclic condensates of ethyl
orthosilicate. The condensation product preferably contains an amouni of
silicon of 35-50 percent by weight, more preferably 40-45 percent by weight; in
other words, the condensation product preferably contains 35-50, more
30 preferably 40-45, percent by weight SiO,, calculated on the total weight of the



A coating conposition according to the present invention preferably 5
conprises 10 to 50 wt.% nore preferably 10 to 40 w.% even nore
preferably 20 to 40 wt.% and nost preferably 15 to 30 wt. % pol ysi | oxane or
a m xture of polysiloxanes, calculated on the total weight of the uncured
coating conposition. The alkyl titanate or m xture of alkyl titanates can
for exanple be present in an amount of 0.5 to 5 w.% e.g., 1 to 2 w.%
calculated on the total to weight of t@e uncured coating conposition. The
talc and/or mca can for instance be present in an anbunt of 5 to 35 wm.%

e.g., 15 to 25 w.% calcul ated th otal, wejght .of the uncuyred coating
Comosi 11 onoraaaph i FeehielOuadt” plib Do St selaib st 8 anount
of 3 to 23 cohdShsaliod prodiRt beldeintl Sahosdicatd istieddon the total weight of the

uncured coating 15 conposition. If one or nore pastes conprising (coated)
alum nium fl akes and 30 to 40 wt.% sol vent are used to prepare the coating

conposi tio HE RobPosmolM atRERLE t§2hd ObreSXAMR R NREN URFeraBld- » 15 tO
rbf cul ated ? (E)]} tglﬁl

25 wt. % ca on'the total weight e uncured coating comnposition.
The coatsi ngoogripesi td dn daywiclhnpnoree porierably for & A0k wt.%ar ehesimhoreat es

and/ or one or [ e ndensati on 20 .products ,of kyl,, ort hosilicates.

oot i onal r angelnprS RRIE I3t AR sfos e T 18 ke Ao ie Pl BRa B v e of ysed
al kyl ort hesikure af digdiloraees, @alcala28 ¥ 1194 tofl tvaeidit ofthdandurédc@flingt % and 5
to 10 wt.% calculated on the total weight of the uncured coating

conposi t i ofPMPSFHoBnENAKYdIiARHE O PHEUEDak I ERRRSERN BhewIMRIRECpr esent

| nvention RO e anBft S0 5% § WRPANEHEd ol wisk! oxanseqavhbkine
formula: RL R2-0+S1-O°R2 R1 10 wherein“each Rl is 1 ndependently sel ected

fromthé gmaightosf Hickyhgurad ydoatiag kepoypagitmump st Healalagndfort wicei gdit ferar bon

sLom. 200 GERERLA AhoHRen MSIEhRSRCS, S0 NORSRUETI e 8 g Se

nmeani ng as I's se romt gro gen a al kyl and
aryl groupsalaited dn time ttotabivgdightc af hba atouned @adnyhwingiositioni SThgel ect ed

such that the nunber average nol ecul ar weight Mh of the polysilgxane is in
the range GHUTIEIR Sakes ALERSUPSIENeRDHS %P%?’gr‘%@”ya@EWt-OfAf Eﬂ)é? Wb
pol ysi | oxangg CaEpil $7 et WEEA¥ IaRRIoR 188 Ythtal MU of the uncured coating
15 composition. If one or more pastes comprising {coated) aluminium flakes and
30 to 40 wt.% solvent are used to prepare the coating composition, about 5 to
35 wt.% paste can for example be used, e.g., 15 to 25 wt.%, calculated on the
total weight of the uncured coating composition. The coating composition may
comprise one or more alkyl orthosilicates and/or one or more condensation
20 products of alkyl orthosilicates. Optional ranges for the amount of alkyl
orthosilicate(s) and/or hydrolysed alky! orthosilicate(s) are: 0 to 20 wt.%, 0 to
10 wt.%, 5 to 20 wit%, and 5 to 10 wt.%, calculated on the total weight of the

uncured coating composition.
25 In one embodiment, the coating composition of the present invention

comprises:

» one or more branched polysiloxanes having the formula:

R1
R2—O+%i—04]n—R2
R1



one or nore alkyl titanates, 10 talc and/or mca, I|eafing alum nium

fl akes, and optionally one or nore hydrol ysed ethyl orthosilicates. These
conponents can for exanple be present in the amounts |isted above. 15 The
coating conpositions of the invention nmay contain one or nore further

i ngredi ents. They may contain, for exanple, one or nore further fillers
and/ or pignents. The conposition may conprise, for exanple, wollastonite,
carbon bl ack, micaceous iron oxide, a thixotrope, a solvent. 20 Typically,
a coating conposition according to the invention does not conprise any
organi ¢ nat er i alwhsgsindsshtikisahésgpengeoiipseleeted Heor theagratie O plkihdntlhe R1,
R2, and R3 group | I e t . oppri.se an

or gani ¢ adduct g@“%gEggggﬁﬁ%%%%g?ﬁsQﬁgﬁé%g%@ﬁgggg’?ﬂgﬁgg%%gg?gﬁghanay
conpri se up to Z2@wreih%aeh RN iregandentigddisahe ganm@mesaganias Riesroh R¥r nore if

so desired. The coating conpositions, of the invention neral |y cure at
anmbi ent terrperat'%F%??tegcfpngﬁkﬁr@fpéptoiﬁ%‘éﬁo&?ﬂF’Eg q‘ﬁﬂ’ﬁ £Ag a%g%‘%‘plsr "§ to 30 or
even 40 £ and t higs i@yt WdriBdh &itdrRs, aRPIHREHOR ik OsdIadtae sBER URsiUfRS Wwhere
heat curing 30is inpractical. The coating conpositions of the invention
al ternatively cdnnher average molecular weight Mn of the polysiloxane is in the range
of from 200 to about 6,000, preferably 500 — 4,000, said polysiloxane
comprising methyl and phenyl groups,
s one or more alkyl titanates,
10 ¢ talc and/or mica,
+ leafing aluminium flakes, and

» optionally one or mare hydrolysed ethyl orthosilicates.

These components can for example be present in the amounts listed above.

15
The coating compositions of the invention may contain one or more further
ingredients. They may contain, for example, one or more further fillers and/or
pigments. The composition may comprise, for example, wollastonite, carbon
black, micaceous iron oxide, a thixotrope, a solvent.

20

Typically, a coating composition according to the invention does not comprise
any organic material besides the alkyl groups on the titanate(s) and the R1, R2,
and R3 groups on the polysiloxane. it does not need to comprise an organic
adduct or an organic resin, Nevertheless, the composition may comprise up to

25 5 wt% of an organic adduct or an organic resin, or more if so desired.

The coating compositions of the invention generally cure at ambient
temperatures, for example temperatures in the range from 5 to 30 or even
40 °C and thus are suitable for application to large structures where heat curing

30 is impractical. The coating compositions of the invention alternatively can be



11 cured at elevated tenperatures, for exanple tenperatures up to 100 or
150 C or even 200 C One advantage of the coating conposition is that
it is suitable for in-situ S5application to steel substrates operating at
tenperatures up to 150 C. The coating conposition can be applied by
conventional application nethods such as airless spray, air spray, brush,
and roller. 10The coating conpositions of the invention in general can be
used as finish coatings and/or priner1qoatings. They can be applied to al
ki nds of substrates, and are very suitable for application to netal
substrates, especiall teel substrates. The coating c i.fLohs~can be
Sppl i ed o PHEEL g 49 B U RO Rl iRl kS WRET ol K80 G an e
used as therepby20ype of protective coating 15 on a substrate. It is also
possi ble to apply the conmpositions over a priner, for exanple a zinc
conprising prinmer. The coating conpositions of the present invention can be

appl i ed as Cﬂ}éiaﬂ%rﬁa @Wrthgrcﬁingﬁ%i&@és@ci@o% $hat REY GABLR! RP iRGiger coat ed

wi th ot her gh tenperature coat .. 20The coating conpositions according
to the Bnvepplictiocdnsieel sidstras oareratirgrainepatureepaite 160881 ngs on | ess
than perfect surfaces such as aged bl asted steel or "ginger" (steel which
has been bl asted and has started to rust in small spots), power

t ool - prepamed awedhieoatbositionl canhyslapplaashedosisbnalosshliageoh eeaiodsgs. 25
The coating conpositions can additionall wﬁe used as a sealer on top of a
coat ed subStfhee aiflegp saseynpir 8Prayf b"éﬂsguﬁﬁl fe is coated with another type
of corrosion protection coating, such as a thermal spray al um nium coati ng,
it can be overcoated with a coating conposition according to the present

i nventiton. The cdinghampsienshd beadnvergioof int grnepalesanibe vigdngs dnishmy act as

S oot O Bhndd B ARG GBSO SEREIEE AATL0RE ARy epess.
present i ne@dt a@nvery suitable for application to metal substrates, especially steel
substrates. The coating compositions can be applied directly to prepared steel
as a primerffinish, i.e. they can be used as the only type of protective coating
15  on a substrate. It is also possible to apply the compositions over a primer, for
example a zinc comprising primer. The coating compositions of the present
invention can be applied as a single layer or as multiple coats. They can also

be overcoated with other high temperature coatings.

20 The coating compositions according to the invention can be used as
maintenance and repair coatings on less than perfect surfaces such as aged
blasted steel or "ginger" (steel which has been blasted and has started to rust
in small spots), power tool-prepared weathered steel, hydroblasted steel, and
aged coatings.

25
The coating compositions can additionally be used as a sealer on top of a
coated substrate. For example, if a substrate is coated with another type of
corrosion protection coating, such as a thermal spray aluminium coating, it can

be overcoated with a coating composition according to the present invention. In



5 can for exanple be packed as a so-called two-pack conposition. In that
case, one pack may for exanple conprise the polysil oxane, while the other
pack conprises the titanate. 13 Clains 1 A coating conposition conprising:
6 a linear or branched pol ysil oxane having the fornula: 5 Rl R2- 0+l i
Oin R I Rl wherein each Rl is independently selected fromthe group of

al kyl, aryl, al koxy groups having up to eight carbon atons, and OSKOR3) 3
groups, wherein each R3 independently Has the same neaning as Rl, each R2
is selected fromthe group of hydrogen and al kyl and aryl groups having 10
up to ei ghttheheatmthst coding af thanprasenhinkentionsebeateds surtalar vaat. ttheamunber

et 20 ! BEH A p Pl pdBho g SO, ! e, ange of from 200
fillers and/or pignments, e.g. talc, 15 alumniumfl akes, and
The components of a coating composition according to the present invention
5 can for example be packed as a so-called two-pack composition. In that case,
one pack may for example comprise the polysiloxane, while the other pack

comprises the fitanate.



optionally an alkyl orthosilicate or a condensation product thereof. 2. A
coating conposition conprising: one or nore branched pol ysil oxanes
having the formula: 20 RL 1 R2-0Si O In R2 1 Rl wherein each Rl is

i ndependently selected fromthe group of alkyl, aryl, alkoxy groups having
up to eight carbon atons, and OSKOR3) 3 groups, wherein each R3

i ndependently has the sanme neaning as Rl, each R2 14 is selected fromthe
group of hydrogen and al kyl and aryl goups having up to eight carbon

at ons,

and wherein n is selected such

that the nunber average nol ecul ar

wei ght M of the polysiloxane is in the range of from 200 to about 6, 000,
preferabl y @888 4, 000, said pol ysil oxane 5Sconprising methyl and phenyl
one or nore al kyl titanates,

gr oups,

10

15

20

1.

A coating composition comprising:

e a linear or branched polysiloxane having the formula:

R1
R2—O+F;‘>i—0~],TR2
R1

wherein each R1 is independently selected from the group of alkyl, aryl,
alkoxy groups having up to eight carbon atoms, and OSi{OR3); groups,
wherein each R3 independently has the same meaning as R1, each R2
is selected from the group of hydrogen and alkyl and aryl groups having
up to eight carbon atoms, and wherein n is selected such that the
number average molecular weight Mn of the polysiloxane is in the range
of from 200 to about 6,000, preferably 500 — 4,000,

¢ one or more altkyl titanates,

s fillers and/or pigments, e.g. talc,

e aluminium flakes, and

e optionally an alkyl orthosilicate or a condensation product thereof.

A coating composition comprising:

e one or more branched polysiloxanes having the formula:

R1
R2—O+$i—0-}n—R2
R1

wherein each R1 is independently selected from the group of alkyl, aryi,
alkoxy groups having up to eight carbon atoms, and OSi{OR3); groups,

wherein each R3 independently has the same meaning as R1, each R2



fillers and/or pigments, e.g. talc, leafing alum niumflakes, and
optionally one or nore hydrolysed ethyl orthosilicates. 10 3. A substrate
coated with a coating conposition according to claiml1l or 2. 4. A
substrate according to claim3 characterized in that the substrate is

sel ected fromcarbon steel, stainless steel, and netal coated steel, e.g.
15coated with thermally sprayed al um n1i um or zinc.

is selected from the group of hydrogen and alkyl and aryl groups having
up to eight carbon atoms, and wherein n is selected such that the
number average molecular weight Mn of the polysiloxane is in the range
of from 200 to about 6,000, preferably 500 - 4,000, said polysiloxane
5 comprising methyl and phenyl groups,
* one or more alkyl titanates,
» fillers and/or pigments, e.g. talc,
s [eafing aluminium flakes, and
» optionally one or more hydrolysed ethyl orthosilicates.
10

3. A substrate coated with a coating composition according to claim 1 or 2.

4. A substrate according to claim 3 characterized in that the substrate is
selected from carbon steel, stainless steel, and metal coated steel, e.g.

15 coated with thermally sprayed aluminium or zinc.



