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30 stirring to form a uniform dispersion. According to the Examples, the
composition has a viscosity of 250 to 280 cps (Brookfield Viscometer, #2
spindle (SP2), operating at 60 rpm) and is applied to a primed substrate by
spraying.
There is a need for a thick fluoropolymer coating that can be formed
35 by single-pass coating, without the use of temporary thickener additives,
such as the polyether of U.S. Patent 6,277,487, and wherein the coating
has widespread governmental approval for food contact.
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preferably at least about 800 cps, up to about 1500 cps (SP3, 20 rpm) so
that it is able to provide a single-pass, thick, crack-free fluoropolymer
coating. The higher diluted viscosity of the emulsion is preferred as the
coating thickness requirement increases, especially when vertical surfaces
35 are to be coated.
The emulsion of the present invention is preferably free of any
polymer thickener that tends to decompose and vaporize during baking of

the coating formed from the composition, whereby there is no food contact

2.



hereafter as application viscosity, such as at | east
about 500 cps, nore preferably at | east about 800 cps,
W(mrwosmmbbut 1500 cps (SP3, 20 rpm so that itPCHUSIIO®002465

i de | i ck k- f ) )
P BBt e Mol BT Sret i BikoPiidh of 6 mesent ipvgption
t hehqmwicmsprefaCSappmvaf fozdisasn forl cortachapplidatiknsss
o CoaTh P AREDORIARAIE bY diRBa I fesfiia n the
i nViiecess of spr;ayecfcatmglayswbsé@t@wﬂar@n pOVSORS meldutunmafammg
{ haﬁudr@?@?n‘k‘? Efé‘f—ﬁr mﬂgg%ﬁo@@@ bVWhgza%o%‘éklfﬁt@ﬂﬁhna r@kase

coa romt oSi tion ereb ere

i s RAINGARY é@lﬁt%&syﬁﬁut@mmpm I COpHIrisRg cagdipg iyt said

t hespﬁrﬁ‘,dﬂn@llﬁ% §ih lel“;eas@rt@&mamlaw@nklfm?e mn\@sdwm &m@ 30 um
apptr oval I cations.

us g}l f a 4 /
o OBk telkand cortihen Whessf Betian Polis SR B isphgtugousioi
t heempuisi@ss of spray coating a substrate with an
jgRaueous medi 3 .
0follovved by &=+h o
coating on Eaammdoeftﬂtmmpolyrr@m ﬂpa@aer@usedmpmesemglsuons

7 SPbRBretEntifchimht e P olytBuahAgeBuRn FTEL) e
r el pRWdercwhichiigs surby 2 highsael vaﬁmétswaﬁéﬁh@ﬁrnp apgreciable
aq UgSW Bt BidvateBiterh @&et@ETﬁhé@Bym@ |sCﬁotTM5It-fabrlcable

16 Fhe PTRE Ganhe RhomABOH IS & o Tiech e Al Ries Wherein a
pol ﬂhau ﬁ&fdumr@.gt lglsehan (OPSFEIB) %, !c{fmumwahombmh 'lehals
R
not wited wt-ifrgiariing biedt fabtieatilitly fo ¢l résin 2Additionall iuesepaymers
a nﬂg.{ufﬁlieec%lé‘gmoir 'R -flmﬁbﬁiégu@h %%Iymmﬂuo?o&hylene

2Q:op@¢l§ﬂ’rlémﬁﬁfe@f mtrtaﬂuot@@thsé@m%ﬂﬂé} QeeHratrituqroethylens (CTFE),
| TAERSOPT A EE opTh b8 g 3 o caher
| noRaaEs (HeE as TeraTapORrEPHeh? SHEET A UaEReEBro AT Finy
pol ymlelk)qM\r%);luhunmlgatmTwhm ordﬁhranlr:fy?ﬂép&ybﬁroupt contains 1to 5
o T T e
Zmavgnmglpacdmlasdaﬂbéiroraﬁ canbpnademsaand the copolymer can be made
C.eﬁ@% hg%ﬁ%gaq PA%%&W@%PS ﬁﬂ‘%gé ttﬁ)é;]ggr orrﬂg@}ds%l?tl?jyl vinyl
al kgth eg)/mﬁuemmpny vinyl gther appeiimer osainetines eatied MFA by
PAVIRgTRBAIRICRurRF e Ty i8Ry iitis Whp&Rub ARDISAKYH PAVE monomer that
is used to form the modified homopolymer described above. The melt-
30 fabricable copolymer is made by incorporating a greater amount of the
comonomer into the copolymer, e.g., to provide a copolymer which has a
melt flow rate of about 1-100 g/10 min as measured according to ASTM D-
1238 at the temperature which is standard for the resin. The foregoing
mentioned fluoropolymers are perhalogented, and except for the CTFE-
35 containing polymers are perfluoropolymers. Additional melt-fabricable
fluoropolymers are the copolymers of ethylene with TFE or CTFE and
polymers of polyvinylidene fluoride, including copolymers. All these
copolymers contain at least 35 wt.% fluorine. The preferred fluoropolymer
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30 Examples of hydrocarbon oil include but are not limited to
trimethylbenzene, xylene, propylbenzene, isopropylbenzene, toluene and
mixtures thereof.

The emulsion of the present invention is made by blending the
oil into the water phase preferably already containing the fluoropolymer

35 particles under conditions of high shear to distribute the oil into the water
phase in the form of fine droplets. Preferably, an emulsifying agent for the
oil is also added to the composition prior to shear blending to aid in the
dispersion of the oil droplets in the water phase and to maintain the
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30  from about 50 rpm to a higher speed of about 80 to about 100 rpm to form
an eddy. A first portion of the hydrocarbon oil and emulsifying agent are
added to the eddy. The mixer speed is then increased to from about 100
to about 120 rpm and the remainder of the oil and emulsifying agent is
added. In a more preferred embodiment, the oil and the emulsifying agent
35 are mixed together prior to addition to the fluoropolymer dispersion. The
rpm of the mixing (shear) blade to accomplish the high-shear blending to

create the emulsion will depend on the design of the mixing blade.
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30 addition of the oil exhibits a viscosity of up to about 300 cps. Creation of
the oil emulsion in the water phase increases the viscosity to be at least
about 2000 cps, preferably at least about 2500 cps. For some
applications, emulsions with viscosities as high as 10,000 cps can be
achieved and are useful for dip coating compositions which are applied

35  without dilution. At high viscosities, the dispersion of fluoropolymer
particles whether submicron or larger is stable. Even though the
fluoropolymer particles do not contribute much to the viscosity of the
aqueous dispersion, they do contribute importantly to the viscosity of the

-6 -



shear bl ending, additional surfactant is added to the
aqueous dispersion prior to the blending operation;
Wo bios/oswes act ant stabilizes the dispersion. A PONUSIN®002465

surf act ant o used in ersion processing is
Tri EBHISIONX-ThYg {h%@mmnératlag E)ﬁ rggq partigles present in

Z ur tl‘c“e:b@mbosmolﬁ diomigrwith tﬁ@famomeﬂﬁydﬁictbﬁ?’oﬁ al @reattlng the
not her. .sui e Surf | Sy ven
PERLBB RS AR TRt apel IR hibndetssy BgShed 6 he
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such suyrfact ant epen
sen¥ihig ?Eeym@fnt?WeStalP'LWetB&@Bp‘ﬁxﬁﬂﬁ@ﬂ)\b?’m@m%ﬁm| cles

to coagul ate upon being subjected to high shear. Thus

en vngg ththeldentltyofthe
particle size, and the anmount of

subm cron- siThe epmutsncm efsthefpremtflhvmtm\od:a]mbe apphed te
pr e§819§tre?tleg tb ?t‘gm? fiék 8|facw?fee] %%ﬁg@ar%@ﬂ\%%tl%a means. Spray

resen sion o
pr egeﬁtrolllefmnhicahon areetmamst:¢we@¢@t@p@ﬂj@atmjmaﬂmdse

aqu@@Hénd‘iﬁQ'dﬁ%@suﬂstr&é Béin rbo*atlé?:l PORRG - Rrﬁm{\{ﬁ%oatlng
ur f act ant Sucﬂ at u or .stabilizin

i s PP %mm%aaippﬂ EPRUNGIaR FYIRRIS al Beconrstick
f | uesatieg anﬁﬂm@@bbmrioe&lolns m@,ebewpn@@ aﬁ%dsmmepdidaﬂorta@ a

2ol Rt o chefS, Ty Yind i EReS S ptiingle coat
wat eill lpamcaliycatdaasiﬁ& b, preferatily at leasb40 aum,| svabkmore
aboHFef@ %/ Bas 585&@?% aéeh@r%\ﬂk/ t}‘?@mgx r%'t:iﬂ}ocr%@i'free single

For "sone |ca I ons SCOSI
2(hj ghass CQ@tl'lmthl@tI@Séaﬁ ab@u%%um/ewlfadbemulawsmf thigr

di pnﬁ/@ﬂhbﬁ‘ﬁl i§ %@%’Ié tooéﬁpIY"% rﬁnn@éreofadb@uhgqayér%hg%ach

di | yt.i on. cos t he di spef’sion
flu '%tﬂs;?ﬁ%ro ggera ﬁ"@@ U PriEmRIE Bfﬁﬁtsf thagy 3 vinsand
st ablen aE\rﬁgh aaugm fdﬁ%\pfpllwﬂdmcéudﬁﬁs iPathki cheesicalproeéssing

i s b SH iR dyich soalinds i ies e opy MRl bIg avers of ths

25/i semnletlgn cbatlm@eanscmn t® Howsldl tlmbb coehngmfreetaf dimicléning

fl : '
al 3%88 wge'gog%' 'f&/ 4fep%#?ﬂ§ﬁr oca on oi f%ﬂ@[ édﬁ tVY1r('3'Ch has
emunet Wplﬁ%‘é valatized|ig etiminated obt ain the high

viscosity d%'er@rﬂufsﬁfn éc‘ﬁm@r@ﬁnﬁﬂ)cﬁﬁtloﬁéf MeSpras et m@?ntlon can

enmul si on this |nvent|on a viscosit

| eaB® a@@&%@ %aw nuppengf @wa@t@éﬁ%@h FAR ML hqﬁ@%ﬂ@d%lfe

3Gt alepeature, such as metal and ceramics, examples of which include
aluminum, anodized aluminum, cold-rolled steel, stainless steel, enamel,
glass, and pyroceram. ’
When it is desirable to apply the emulsion by spray coating, the
emulsion is diluted with water just prior to spraying to the viscosity desired
35 for the crack-free coating thickness desired. Typically such application
viscosity will be no greater than about 1500 cps, typically in the range of
about 800 to about 1500 cps, and will typically be no less than about 500



prevents settling. The enulsion of this invention is
stable for up to a year or nore and is superior in
wa@biorioey to prior art fluoropolyner di SperSIHETB/UMW)SYhDZ%S

are maintain stability for agﬁrom mately 3 - 6 npnths.
CoattPhg Risierabht thercrapke fiemih aﬁS%ﬁft?h@rym%@%bakmg of a one-

| NV pRLE @BafAg WiItbaRrkldRd 359n$a|ﬁ7@hf@rb%efé9afﬁlgrafﬂléd§t @l um.
crack-free coatings by conventional neans pray and
roll er application are the nost conveni ent application
met hods, dependi ng on t hdESDMEBHOO8 ng coat ed.

g her wel | -known coating nethods including dipping and
coi coatl ng are suitable. The non-stick coating

enu nposi tions nmay be applied as a single coat
or as a nul tYiptesitestiscloséd heatin.arguetehnindd bylusing a

Ui R & %Céﬁbrcﬁ_fec?nf\/%%ﬁ]e‘fé}ai‘n%l VPR £ YREA 4 sphale

| ea

pr efopesating at20 mtaft@bauwny@ﬁ&mﬁ cqyéwelpaslrsytattlna ateR’ fumnless
16" a%@érwseﬁgb@&h PFRE icQAlhakt hBh&iRe8lRe 'v%c%@an £&Pms of

e emul sions of this invention
pos$preLe Rredueed ypan A eé@taeaaﬁtﬁgd¢fw@r@ns&antégsﬁd while

t hi gheRrss6s itheomaedrn uhbientet00 mm preferably greater
than 300 mm and even as high as 1 mmfor applications

such as in the chem cal processing industry where
t hi JabevRbragiomTestiesi red. By using rmultiple |ayers

hi Ta (
"8oat i ngs 1 22 gport fick s brEEBRER e AStaN 2Rl (AB M paoeo

par whereip thecuiassad aﬂﬂnbuseauubmg:t%@écnthameahomg: ﬂbﬁaSIVG‘

COMIRIGH Yt ¥ MdnBdd! The!wdibeloed andthe I Rislbre a measure

PPl L1 (R5IGIAYCR @HBAIMAP SDEANER 20345 ARIIIgeaner a Specifie
vvl t mwm dfleg I@e@kerﬁee ratht}dsr&ecﬁ@@TébeMb@suﬂﬂMgdel 503,
i nc nodi z
30 e ?aﬁgp Iy Bend Ciskparlt AT aBer Esip's ARG Cs17
gI aabraamel wiherets? e legrioadh et G0t cyicke dexsiard where (momrpdyferently.
the 'ﬁ@\kfﬁé@l@ J? c?e%{r@é %‘)%ﬁégﬁ thd Qﬁra%f(}élh%r‘f’ébe' v L/Z‘ﬁbecg/cles.

Wit h Wat er pr1 or e VI scosi
desired for the crack free coatlng t hi ckness desired.

Ty pigtbh-BH mbgmmeg.sw@@swy will be no
gre g/lnthera e of
23bout 800 t of REGEtch=Ie raawa' r@§|s|t RGepieshlisi Rassd epthe
It thes fBrttiéﬁrStéPtaufd 59@@|ﬂ§atuo?rf©fr ebaklird B8 706Rckods. eeo?tmg
i ckness after an a.on oa

i | PrEeRBSdres e ¥naladil bl BRLr The sreAaRrRigh e is
mm compared to a reference picture. Since the pattern can differ depending

on the type of substrate, it is recommended for strict coating comparison,

30 to use same substrate for different samples. Cycles are run until
breakthrough and are reported per micron, to overcome variances in DFT.

Critical Cracking Test Procedure (CCT):

35 The CCT test procedure used in the examples is a procedure
to test the maximum film thickness that can be obtained by coating a
composition on a substrate prior to film cracking. Coating composition is
applied to a smooth aluminum panel that is cleaned but not grit blasted. A
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TEST METHCODS Vi scosity Viscosities disclosed herein
are determ ned by using a Brookfield SyncrolLectric
woe@someeer, nodel DV Il + wth a #3 spindl e PEEPUS10050P2465

at 20 rpm after 2 mnutes conti nuous rotation_at 25
C, BAMEE18rnhbs Migemgieis; '?‘Qfébls appliedriethe serfaceah e Ranel.

t heTﬁb%ﬁPﬁéﬁMyéﬂstcﬁre@Bfoﬁﬁ mmucsseam?wt@@@deb baking at
onst ant

finid ohC 6
Bt 820 T ol 5205 E0ke SRARALIng weaoe
Tessha\p\e@baaermsucﬂe’fhat acoating lhlatlﬂ‘@ @Gﬂd;rﬁéésyqfatﬂcmmom@ters
| i , .
ésubj ecﬁs?%gﬂ #18@[3%&418&%62 raS| \Bﬁgéﬁ?aiﬁ ipereasing the
knotttickngess. of the caetighin b ost) womemtremsetsalen@the panel
rreaaHfuethef ﬁga)%ué %%blsdffllﬁé aﬁél @aé‘ alc%he AERR il _i79

etern1ne SP eCI cycles
appHHgfometated lihe tHJ'kF]HBé)rf "mela@néﬁﬂsm#aamegdy respEavingwet-

Tab@h-vl/étsérf Hﬁﬁéﬁ&@ﬁﬂﬁmﬁr thweE@b@thﬁgetﬁb'tﬁ@:khéséj@éﬁred from
asj ve
185 o 8pF efane ebe! B Fectasr | T #a 2t bt Dhned

to rrm:feraehtsim axtphesluselnsdrfcﬁra@muau@swtﬂ% O Gubected to
Scot)ﬁﬁlnarfb |n aas('ﬁ?) %eéﬁét I Spbjegted to an extended

rasi on resust
t hebgke at §ﬁ03t a@ dorspbeursi ckhe Mymkedma&mg dilmds evaluated

706
R0 GRS AL U B ot o
ef BrASKEW. pl ke [ﬁggonsgpﬁgr@c g a}fﬁtmﬁwréﬁﬂ\”m afrégher Dualscope

depmmmgwéu"smhg device ©fdsiohaineahe DFT. i s recommended
for strict coatli ng conparlson to use sane substrate

for different sanples. Cycles are run until
breakt hrough and are repor EXAMBLES cron, to overcone

va @?%OI&’%EET Critical Cracking Test Procedure

test procedure used in the exanples is
2Qa procedure to test the maxi num filmthickness that

canppe GBpaisis1: bVFE)"I’ﬁfF" AGodp! %ﬁ)?ﬁé’isn‘ers'irp&sﬁgrs%n in water

substrate prior to film cracki osltion

ORI B S HE P At e AT Jaate RLS.S <) S aihemin
but mieaisugsd bt BT 2 Byl theaTatigs of ASTM D21268 nastBhEY:Ssolids

o1 150 S8 BariRORS SR Bt e RS 0 Mpaaters

2%y Baki dngpatsucﬁﬁﬁamcfeoslzéORBPﬁ)tlsmeaHmeeabbgrpd:mtﬂn beirelgtion
teséﬁ@ct.ﬁscﬁw! ied in a wedge

FEP dispersion 2: TFE/HFP fluoropolymer resin dispersion in water
containing 9.8-12.4% HFP and a melt flow rate of 5.3 -13.3 g/10 min

30 measured at 372°C by the method of ASTM D-1238, weight % solids
53.00-56.00 % and RDPS of from 150 nanometers - 210 nanometers.
Raw dispersion particle size (RDPS) is measured by photon correlation
spectroscopy.

35 FEP powder 1. TFE/HFP fluoropolymer powder containing 10.3 -13.2%
HFP, a particle size around 10 micron and a melt flow rate of 2.95 -13.3
9/10 min measured at 372°C by the method of ASTM D-1238. Average
particle size of powder particles was measured by laser light scattering on
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shaped pattern such that a coating having a thickness
of 10 mcroneters (DFT) is applied to one end of a
woerosooreal |y di sposed panel increasing the thPCRIBXS5/002465

of the coating in - 10 mecr ter pncr nts al on

t hedaaﬁ@rtw[ﬁ% %tvswgﬂeowgﬂ]@e 19ager PREIcfmReNighe alable

coafrongLebds Brestheib, BQivisiél ofiHuorByRictr Gorpbiatidiyi | dup

of increnments is obtained by resprayi ng weton- wet an

i ncreasi ng nunber of tinmes yielding the thickness

des FESIpbwder 2nEF EfitF R fluoiopoemet powdeheordaimarg 1018e13.2%
oa rat (Prlc : | j

Set St S PEVER Gedl e Bpge 2RI FALT R RR SihdiGlow rate

20 Af Adbed 3a3 988D measuast alohad 1G/by thy eether 0bAGAM D-

ext gndgdy hsdckedlbiBBensiB 9587 g odcdiours. The fully

baked coating filmis evaluated through a m croscope

with 10 X magnification to determ ne regi ons of

cr abiymger Bindler egi ons of cracking are neasured with a

1€ o P eRR Rl b TED! oo S bRae Gl Ehl Eontaining

TFEhBEha dnobbotybblcobol ingatio NN B frapdha'alcohoivad€r5/21.5/2.0
contalRi . 0% ly: |low rate of 8.9
} 1@?Béﬁ%ﬁr%%%%ﬁg%r%%@@g%é‘@*% Eggfret hod of

ASTM D- 1238, wei ght % sol ids 54.50-56.50 % and RDPS of
fr opELS RS ROURIR0A E 2810P pRRIRE RUFon&gVarfliSPBLRN8ed from
arw size (RDPS) i1s neasured by photon correlation
pe scopy. FEP dispersion 2: TFE/ HFP fl uoropol yner
resin dispersion in water containing 9.8-12.4% HFP and
amelt flow,rate.of 5 3--13.3 g/10 ni.n asured at
3720C by ¢ nd® B 1138 Bio EaaiplsT sUBsT@e R B Bl aeet are
53. OlpabedGhdgritrtlasteErsiithl a 6058 MbAureaoicdaed 80-meadio grit
nan : I :
roagiragUE oS EIEReLY Bk BRELLE & 7 LERIHERE Bt gbBroximately
2Ghowder d Micors/RFP f | uor opol yer powder cont ai ni ng 10. 3
-13. 2% HFP, a particle size around 10 mcron and a
melt flowrate of 2.95 -13.3 /.10 nm.n neasured at .
3720C by ¢ hd heaNBRY Byeradoi mﬁse.”b@mpieg%hwthecfpﬁowmg
si zpresbakevdeipositiohscl es was neasured by | aser |ight
'scattering ondry particles, (using the Mcrotrac
101Laser Particle Counter, available fromLeeds &
Nort hrup, a division of Honeywell Corporation).

1
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FEP powder 2: TFE/ HFP fl uoropol ynmer powder contai ni ng

10. 3-13. 2% HFP, a particle size in the range of 28.9 -
wd3008/0moez on and a nmelt flow rate of 2.95 -13.BCOUL05/002465

m n nmeasured at 372C by t_|h thqod of ASTM D 1238,

unpacked bul k density SSM@MN ymer Bi nder

PAl is a 36 wt% solution of PAl resin in an NMP-based

sol vent contai ni ng naptha and but ¥,I. al c]ohol inrati OPrimer 2

NVP/ napt ha/ al cohol = 40.5/21 .5/ 2" 8M%r'ade PD- 10629, " "Mer

Phel ps- Dodge Magnet Wre Co.). PEGreesin is U trasonBle
2020P pol yet hersul fone granul es purchased from BASF.

In the foll owi ng Exanpl es, subst rates—of—atuninum
she&olymerdiindersd and grit blasted with a 50/50

m XtoN§e8fy 60 and 80 mesh grit al grgznum oxi de using 79
- 6 bar pressure to a roughness of approximtely 3 - 5
ni cFons M€ The prinmer |ayers forﬁ&?pi n the Exanpl es®-97
hav @ itfatddmerthing forrRaldakigdeonpogiag ons: Table 2 - 0.20
Prinmers Primer 1 Prinmer 2 Green Blue Pol yner binders
PAl "$¥8in 2.83 2.70 PES resin 6.87 6.57 Butyl ated

mel #uorpgaymerdehyde 0.20 0.20 resin Fl uoropol ymer

FEP 1.25 10.76 Sol vents

N- n@%ﬁij/\ﬂgg’d%{/ﬁr ol i done 48. 95 48. 661'&5her or gani cs* 10.76
19. Splventsl Pignents Chromium (111) oxide 2.82

Ut fr\ﬁﬁ?éthﬂez-%%n&m?e? Bari um sul phgtg 6.58 7. 67 48.60

Other organics® 19.19 17.31
Pigments '

Chromium (lll) oxide 2.82

Ultramarine blue 4.83
Barium sulphate 6.58 7.67
Other additives™ 1.31 1.36
Total 100 100

* other organics may include diacetone alcohol, methyl isobutyl
alcohol, heavy nafta, isobutyl alcohol, etc or mixtures thereof.

5 **other additives include dispersing agents as Triton X-100 and/or
flow agent as polyacrylic resin
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O her additives** 1.31 1.36 Total 100 100 * ot her
organi cs may i nclude di acetone al cohol, nethyl

WO s@btyk2 al cohol , heavy nafta, isobutyl alcohptT/U81005/002465
or m xtures thereof. **other additives include
di spersing agents a s Triton X-100 and/or flow agent a

s pol yacryl iThe ewérodaelaQesy fopmkdlinyies Exhmpradhave tHeefollowing
Exarrrjpl%s khave theqfol,l OW ng pre-bake conpositions:
TablPEeRAKESPIRBMUSover coat 1 Overcoat 2 Overcoat 3
Overcoat 4 Fl uoropol ynmerT&#e 3 Operceiatsn 1 83. 14 70. 23

0.18 FEP di spersion 2 23.34 FEP powder 2 28.00

ol vents dycerine 7.69 6.35 6.35 4.66 Xylene 7.83

7.54 7.53 Other orgarfdeycoaud \RAvescost 39 Qvasoab3d 200vercoat 4
Di spersing agent Triton 1.34 3.00 3.10 4.00 Surfynol

2. : :
Chr SvOFRRlYMeroxi de 6.82 Cobalt blue 5.12 Carbon

bl afE® dfspeksion 9i f i erg3li4lodecanm 29. 53 Arzgrpgi ¢ 1. 07
HydchEﬁgr bon* .oi |, Total 100 100 100 100

dispersion 2 23.34
FEP powder 2 28.00
Solvents
Glycerine 7.69 6.35 6.35 4.66
Xylene 7.83 7.54 7.53
Other organics 0.40
Water 599 . 7.65 35.20
Dispersing agent
Triton 1.34 3.00 3.10 4.00
Surfynol 2.80
Sodium naphthalene 0.07 0.04

sulfonate
Pigments
Chromium (lll) oxide 6.82
Cobalt blue 5.12
Carbon black 0.03
Emulsifier
1-dodecanol 0.53
Aromatic 1.07
Hydrocarbon™-oil

Total 100 100 100 100

* Solvesso 100 (from ExxonMobil, Esso or Shell), hydrocarbon fraction
containing > 50% nafta (slightly aromatic), +/- 34% 1,2,4 trimethyl benzene
and with xylene, mesitylene, propylbenzene and isopropylbenzene.
10
Comparative Example A
To prepare a coated substrate having a green color, a layer of
green primer 1 (10 — 15 micrometers DFT) is applied to a grit blast (as
described above) aluminum panel and dried for 10 minutes at 2560°C. A
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* Sol vesso 100 (from ExxonMobil, Esso or Shell),
hydr ocarbon fraction containing > 50% nafta (slightly
wa@e@s@arioed , +/ - 34% 1,2,4 trinethyl benzene anPCTMIB1005/002465

Y oo ol S AEICoahp & MenAPHIRA D& 12 MICTMIars) and dried
C?:Z(ﬁCB ﬁ‘llimééaﬁﬂotia@ fotlowed rbﬁyematl@m%at 38@°C fyrx0 m:lneuée? A

o oerelnd e pubrerniefeistnl 4 b eT2 Inblatiells, BR)) Siaghhes
dr i eddfdsiedifor Giminutes at 1 (ES’G)CTOII(@Wagiéxy tefking abB8 @\ far &0

§ Lih{Es. ZPRySECEeREr pucioo® 31RIEHR Pl GEEY) Btnthiapplied
i nas@stopaostenhdriedyenS sTngieea 1056 colewsd ycbakingat 380°C

M CEYES RHisutes T Thel &a@é@bh@ﬁrﬁ@ds Pl’fér?@htﬁj@éter@r] tg‘lfh:éﬂénded

| ] 38
| ayéﬁE%fat 3@2%# &o: 5 h93(sloThe goéahqirarfméh&kgﬁ F) of the
t hel@oammg( ise40 as0anicapmnettrs.aMde doatifg$ are appliettitisingat

1€ oabByiBisstpay 8o PR Eh IR ok Thm e 14 Sl o

at ®a@ - 340 C for 3 hours. The total dry film

thi cknesg, &P%J%gﬁﬁcét{aﬁégs@\%ba&m @he oﬁ%ré’&é’té%’?@td%fec‘rmmed

The coatings ar
nod&singaEn#dispindie pparaﬁmrﬁizaq @natasaie@rs@l@,%@ﬁbom é’ @awscosﬂy

Pri of o‘{/é’rc@BPh'lé?QBO%s W%Mé&%ﬁ?'df'o%r&fatb% 2@‘0@5 ats
are determ ned usin S |ndeoperat|n

195 descr i bed EuRRAISd A Pﬁ@el/ﬁSsSé@mt *@/E@*a@:raab@sm tespand
cps thd BBAR @‘s@&st@es@ﬁb@& abeodin £he $e§0@et<hl@§ls sEefon.

t ed cted to the Ta t
oma the” SBARHeSIRbETStieSon i datErpnaes 1o.B8 Bd it ‘SBAR
Met heslstssaretd0oeycldhpeMmiaonabr asi on i s deternmined to
Orercoat 1 SATEas E O~ sty ey BibisHlefl Bihe Critca
2@:r i ﬁraaknng)t@aﬂam@eso&@edae thredest Medes seosiomedthe CCT for both
'699?(:0%?&955@&‘{1 tTﬁes mi 9f10b°t1§r9|\6?6|ﬁ81%"f§ used in

this systemis m croneters. Conparative
Exanpl e B To prepare a coat ed substrate having a bl ue

color, the sane procem.ﬂpaﬁamgs(hhﬁﬂelm Conpar ative
Exanple A owed W

, tron that
pri mer usedsr%prkﬂp@ée ‘?d §u%§{@§§®%v EE" ‘FOIBT dae same
2%vepcosddude alsejes;saded mOeaqoarétum/ Exam@Ie A.is Jalkiwerbwith the

Con%%&st'iélnethat the primer used is blue primer 2 and two layers of blue
' overcoat 3 are used instead of overcoat 2. Just as in Comparative
Example A, a Iayer of clear overcoat 1 is applied as the topcoat.
- Prior to application, the viscosities of the overcoats are
30 determined using a 2 spindle operating at 20 rpm as described above. The
viscosity of overcoat 3 is 200 cps. '

The coated panel is subjected to the Taber abrasion test and
the SBAR test.. Overcoat 3 is analyzed for Critical Cracking Thickness.
The results of Taber abrasion, SBAR and CCT are
35 ‘approximately the same as those reported for Comparative Example A.
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Exanple A, a layer of clear overcoat 1 is applied as
the topcoat. Prior to application, the viscosities of
w0 b@spvweroats are determ ned using a 2 spi ndl BCT/US2005/002465

operating at 20 rpm as descri bed ahove. The viscosity
of overcoat 3 is 200 cps. M&-ﬁd panel is

subj ect ed tordﬂsre “a'aé)@rle@béaalvﬂﬂcﬁ RstheasuthjddtenRlRABN of the
H Cr.acki.n

t est d,. f Crit
S AT oT BT LR RLE 7 tyki i rocaians IRfdeable
ar e 3apith tha exdepltipntdi¢hes dudemdllwslearomablctredréwrbon are

”Bﬁ&ﬁaﬁﬁ%’cﬁ@%(ﬂﬂ%gtt el?i“f‘ﬁd >‘?1]r d ParRy AL 9¥ee{a%?<a§re 320

mul st on o the presen
i nv@fﬂﬁ&ilﬁfs alIJFDPl@Id lbyhMeirvefssdi tbat satloocvf nrneeldﬁretodaak disgmeter is

| speg 'T'heT@He%i of t}‘\’etrﬁlebede\ﬁ&‘&%pédJQ&leSG h%@ﬁ?fﬁ%'&?eate an

and I‘OfTHtI C % rocarbon,” are co

tank @135@6‘)@ 8NRhNd Ajamatic hrrHOPar%@naﬁre mied together
prope b@@y%ﬂﬁhéﬁ@pb)'o*vﬁ?fa‘@y&aﬁ@f&ﬂi‘@totéﬁém@uﬁf is added slowly

107 RS eSeddl o TRE foife ETee iser®add 19 A0 2P EFE ufh g the
eddyemmnmgalarﬂmah of dadetaaod eat iacoinptic bydrdoanba@n mixture &
togelbien SARAISR) Siks Hafh ub mpn SEPERSIABA6H Laldh bodly 8 B 10
spe8gtnitesiailer éxs start o them ltpzoofrtbmom@can@l ansharamaiie
amap&ro%rwmu@ Aﬂm@ﬁ@mé@osw%@g%&% Ig%eégtg 18>r up to

s added. \/ rises fromi4
13 psOng Y&Bbaf‘ ?tBn % PreNEREY. Jrerapnliratian, dﬁ@ eppulsioa is

addidduprdad 1100-12EEEENSPANZD RPMEGY & redeEtRmaRRem 0-12%

mxture At this high viscosity the product is stable
for l% to one year and settling is prevented. For r
appl i cat iTerprepare @ sodtsdsubstratetavingd at greeha®idr? @dayersof

( Spéree%o oAfAd 1 QYOSuLst e Wﬂe?@ BﬁTjLQ J@%&%E%gnt@ast (as

repare a coat ed avi
2 ay dpseibest aesvepaluBinum paoeL ancdied Fasridt @iter a) 268°C. A
appla*lyed of @vérc@ét b1 |é3{h%$1tad[:ﬂ@tdct§§g{ 4@ﬁdc@h€é@)s)%mﬁémcr 5
ovortpies 108! coRliangn hubadts &t a7y & Jiemitidss afhe coated
dri edbdtrate 5s mmmeaedwan@mmdie:w\balké)w BaireniC for 3
sub] 2ueed ot Utk in A RnEREICH aRL FafineTs 4030
25 oundcromesersovish odlyyorra Dvemhatllamesbeiogmbphed iThe primer
fg;lgar;agqeq R aépgmeg rnamrbrgsss;yrbr BuRNbRISGR G 2 4 mm
nozzle at a pressure of 3 bar The overcoat 4 is applied using a Kremlin
low pressure spray gun, model M21G with a 1.8 mm nozzle at a pressure
of 1-2 bar.

30 The coated panel is subjected to the Taber abrasion test and
the SBAR test. Overcoat 4 is analyzed for Critical Cracking Thickness as
described above in the Test Methods section. ‘

The Taber abrasion is determined to be 13.5 mg. SBAR
results are 115 cycles/micron. The CCT for overcoat 4 of this system is

35  greater than 50 micrometers in that no real cracking is observed.

The green primer provides a green color to the overall coating
visible through overcoat 4. Alternatively, pigment can be added to
overcoat 4 and the same results are obtained.
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coating is applied using a DeVil biss spray gun, nodel

JAA with a 1.4 mmnozzle at a pressure of 3 bar. The
wor@soom2 4 is applied using a Kremin | ow pr eBESI/US2005/002465

spray gun, nmodel M21Gwith a 1.8 mm nozzle at a

pressure of Meabasionmiesistangeangsriisa %a%'ﬂﬁl thigknessef this

thes a@ﬂﬁ istfaF appAVetasier angl ptibeabBoM R tonsQecsiBatl it

Critica ac Thi ckness
s & é%faﬂﬁ%%amp'%é bt e ahdBalingr aper
abr aperfomnaacel erealiexedllant f@wéﬁ%un&m@tlcsﬁéatecbbakewam[ e
15 cycl-es/mcron. The CCT for overcoat 4 of this
Systemis greater than 50 mi cronmeters in that no rea
cracking i s observed. The gExample2ner provides a

green col or ﬁﬁpﬁe‘g)%ré"éeécﬁtéd cQidtdte h‘é‘v?ri#’%%ldé“éélkighhe same

overcoat 4 rnati v

ovePERRRIWE 28 FassEb §ﬁﬁ%Eﬁ<é§m'Q3 '%ffé'o&\fﬁda\w%éherﬁécept'On that
aﬁr ) pﬂmretwséaa@bmeap\dn@r gt | et at@HﬁCEﬁaﬁﬁolé Hi t‘aktnﬁskaayér of
is s rove r. the.prior, ar
18 onuBIsten A< DRI 2 O RISTEs RSk s cRpUBR 3P ddporatng
B. Adhesi on,Th essilts a)lﬁd'abakah@spm SBARRne QCE akl
excel ' Exanpl e
2 T% bﬁggg%gg H@%%%Hﬁ @%% éaﬁgsﬁﬁgggﬁﬁﬁggrcolor
t he sane procedure as descrlbed in Exanple 1 is
followed with the exception that the primer used is
blue primer 2 . Just as in Exanple 1, a thick |ayer of
overcoat 4 (DFT 40 - 50 mcroneters) is applied as the
topcoat. The results of Taber abrasion, SBAR and CCT
are approximately the sanme as those reported for
Exanple 1. CLAIM5S What is clainmed is: 1. An aqueous/ Oi
ermul si on containing particles of fluoropolynmer. 2. The
emul sion of claim1 wherein said fluoropol yner
particles conprise particles having an average
particle size of less than 1 mcroneter and particles
havi ng an average particle size of 20 - 100
m croneters. 3. The enulsion of claim1 wherein said
fl uoropol yner particles conprise
tetrafl uoroet hyl ene/ hexaf | uor opr opyl ene copol yner,
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tetrafl uoroet hyl ene/ perfluoro(al kyl vinyl ether)
copol ynmer or pol ytetrafl uoroethylene. 4. The enul sion

wehooshzion2 1 wherein said oil is aromatic hydr oRar/b8I005/002465
oil. 5. eI I sion of claim1 containing enulsifying
agent. 6: mul sion of claimb5 wherein said

enul si f yiWgatigeofimiesl ian al i phati ¢ hydrocarbon al cohol

| f
cont 11110 3 AShef a0 N e E) kB ©
cenflupeapsdgne8. I n the process of spray coating a
substrate W'Zt et %?Péf Hﬁﬂ‘u W'WJ?%BW'&QH W@lor?PCP ymer Rartlcles

fl uoropoly artlc
to 8 fﬁerRﬂrB@% @mg.afgawagammgmea@ dess Hean 1

mpmummter aﬁawarmmghaﬁhgwm@«@ugemmléar&%f% 1R09
sin crﬂ%n%tﬁ{to obtain a crack-free thickness of

| ea $or said rel ease coati ng, wherein sai d
aqueous nediduhhiessranlsaquefoslgitoil Iwresreinssaid fluarop‘blymer partlcles

1@r O%Sﬁ@rlfsgrt?{rgﬂﬁgrggt@%r?e%‘&?#ﬂg?% §{P§h§ ac?o n%ralngl ng

pr o&%té%ﬂU@m@ihV@lnﬁQD&ﬁlthDr@gel&yldM@}ﬂeltlybrb) nopolmtmarmrng sai d

ar ol ymer at a speed sufficient to
c bbl%/lté’c?afﬁfor&c)éﬂﬁygeg\féof an eddy, adding oil and

cause‘the f
emul si fyi ng awgﬁtemalsm Qfﬂ@'ﬁbér"‘éh%ﬁm §aid pdds prynetie
speagldmcaﬂ:mrﬁoam xing to form said aqueous/oil emrulsion

1§1a\” N9 a VI 3% té’mglfsm%to cgllsr’r% 1 %gg%lglﬁatelnguls%ymg agent.

6. The emulsion of claim 5 wherein said emulsifying agent is an
aliphatic hydrocarbon alcohol containing at least 8 carbon atoms.

7. The emulsion of claim 1 having a viscosity of at least 2000
centipoises.

20 8. In the process of spray coating a substrate with an aqueous
medium containing fluoropolymer particles, followed by drying and baking
to form a release coating on said substrate, the improvement comprising
carrying out said spraying in a single pass to obtain a crack-free thickness
of at least 30 pym for said release coating, wherein said aqueous medium

25 is an aqueous/oil emulsion.

9. A process for forming an aqueous/oil emulsion containing
particles of fluoropolymer in a high shear blending process comprising
mixing a dispersion containing said particles of fluoropolymer at a speed
sufficient to cause the formation of an eddy, adding oil and emulsifying

30 agent to said dispersion, increasing the speed of said mixing to form said
aqueous/oil emulsion having a viscosity of at least 2000 centipoises.

35
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