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EP O 561 981 Bl Descri ption This i nvention rel ates to coatings systems

such as forpeseaptvar e, which mininmize sticking. Mre particularly, it
relates to nultilayer coating systens that can be used directly on snooth,
unt r eat ed subhis itedtion safaths Wisoatilis pystems, diich asiorcaohvara ivhichmigmizepgticiihy Moteparticulahly, krelates
t he coat i ngton@Gtlayer colafing systems tha cawbe used diwtton ool | uakwested eubsitates angl whish proyigg bampemtation
by sone #eagredi¢ntsfwithinthe paatifgi r st | ayer of coating is applied so that

mechani cal borfhergly pitheprtamelsl Sftg'aﬁq’fé*?ﬁf%!a'ﬁ roggheeed Px/semﬁea%rgbﬁrfqrewrﬁtta £9qting is applied
coati ng ont & thaime ﬁb@t@%ﬂ@w“l §chempical &g Ne rier @A £ogingq sre?etatf Typical rough-

t , Aing eac ?I?sﬂ ﬂ% aroug ﬁyer%{ m p%glgmel frit
gefalm ¢ Ofag rﬁ;‘é if hetFait |m|z rrelease $%$%? %ﬁﬁ;{a 2%"" atur;::::
non-stick’ c ﬁg s||d§1 Ere E&ﬁftﬁﬁs

a[dhere
coatings. | I'S op |mz or re ase to prevent tood part C

fromstickin 9 ThQsdbEtvate cQAr beSftRY, offdn@RRinkRA oﬁhia'irfe‘ss P bkwdidloPiRdustidl prh&t{xonts Gt can
faci litate boystbdceammi idht &b plagti i icsowale B Cookars] 61 if cBild bei inib8iaRartidle biich BSa
di ffi cul ti egaw madgBrchbeh stebl. RO the Babkttatd 0Pthb Hiplicatid Stitisriatessaly 16 rooghbrothe Aibstraie Rimake
be netal, ofhb edutif adnere) thad ableastddas dabt@mscan taied othes difficuitios inalaling vveatieg augh paiiis wiiichathn
appl i cat i 0N rotrde orteleyraplthalighsie corting: Ehisisiespeciallit undasitaibte wheresmobtbnegs isgought such as for saws,
m crowave osteam imookndapmior rofis: Thetendronmertalngstafdidpering of et¢hant matetidladar bessignificants Semetises, |
saw made of ewpasidipior glaseernd cerpiigisubsiates, iitigleo ean lsapse %@eﬁﬁb'et‘d'?é ﬁ’f t‘;‘lﬁﬁqs‘t’)ﬂ thejspbsirgte:
i s necesgary tMeansalgnhancing pibesionigtyiop-glickcoatingsia I@é“‘tsﬁ%e %f 6'5‘!5 '"gtpﬁ‘S't

I east adds codtS 494 Esﬁrt Ve%?u%ﬁﬁvh@r'chm ) P‘i"E‘h I"t’ﬁt

o
pr o%¥l e whi @TF@a?P" (BPW Ft % l "a§°“ fémsue%;
especrally s %. s@g oxresorregae: or

i rons and C e%g%c ro m . AI |ocan er a 8@5 film

d ropolymer
mat eri al $° C Bl imal g 5 nta el § aiwgm o ooy
substrates, It;& g@,é‘ga

éh (w%a,%a WBSHEEHR RN BrhdidMt Edafing©H ASoFopBymdr Rhichis -
substrate. B&so%ofahaﬁbaaynetoraeméragma Eteaétmnéqtmmrusmm FkdeoPS0on GeirafluBrodthylene * -
substrat e ap@e) ih9s-bsh Abatlodrodylase (HER)| vt goud b aifticmingpdiymerdhwiibh Sarfla AL The coating is
Vassi | i 0uo ( dSpiebloy speyingierto aumiplrh Shaet, czavatiéty dlsubgrafek. thecapplicatiomtechnigues re mentioned. Nothing
pol yt et r af | isaaio etidoysulsstiate prepaFalign, Althadgh BTTERdnd SER are tieatadds a cqninuymthegkearé o stiggestions to -
(PAl'), al ongsesitend suchar50%MTEE, 50% EER S, appl ed by various techniques to a
substrate t hatU.$.8.99%:675 end4I85%85Rbeth foTieszen, tesgh theyse Ofthigh ¥scosity (>19! PapeHovsiseepify (1Qf Pejse)
metal s or mEPHNddR Radec) GFE alang wisitralyarviene suidesesh sriestyphrayiend sulfit (A5} 1B Aestigs

netal s. Phe PTFE PAI - ratl 0 can be 1:9. The priner coat is ordinarily - _
applied to ness (DFT) of about 2-15 microns [err]. After -

air-drying, . rl Itrgn |InO rtgngI %‘n@ %\%L\ég a’h teanoM = Qi trewrth multr- '
enanel and paye '?'g'(eﬁ %‘59‘5@ EJ&'%%O Lﬁ@f “gi? Eor
except V\/n4<;r rvm s g ncannon (11987)

di scl oses aqueomés&armamearao%.%a%%u& | diSsion b the cging POl YITET  whi ch is
20%80% of "a hor o i BPplicito thle Subdate Wi Torflof dnlaifRbus kb & Sonbritising serfidreabreresh and
(FEP) made @fledat okl offioly@hidednhilia) Bid@kydier SUlishe rebinEWheréir the (HiutBarbon resin compriseés 50-90% by
hexaf | uor opaightlord st ¢dsi o) polyteiraitiorddthylgidHawrg aandt visdwsify of atleag almot Wiveoisasiplus B0-108%of a
be PAL. Téhe semoad iesig of gerfBdinatepqpolyrtlr biypediporagikyh giny ether, ribferakiiyperfluerb eropy! viey ether, and
variety of sarbiroethyiene (PER)hevingamsit viecasity inhetrangpiefi 167Ue 105 geises st | oned. Not hi ng

i s said about sthetrpeagtand pyintremesiatesaats gamprsg pejioPmEHEN 8- FEP are treated as a
continuum there are no suggestions to use a blend such as 50% PTFE, 50% -

FEP. U. SfOS,WW 852, both to Tieszen, teach the use of high
viscosity“[err] ) a%‘g | ow Vi scosjt 1 04 . poi s 109 an d %% erf“:oﬁher
along with pol V&P wggﬂ?ﬁg’ gs %@Z\z '"é mug em e& ntes.
coatings. 3 nal i rfaédgg on&f&\s ings
its enbodi g ooemﬁd)éﬁ d,ﬁécét"{éq idhgs, system corrprl sing a su st rate W|t a

mul ti- |ager NeRomlemBsin%RS bi thitwetiBnRolve LdHg afleddf tvd PYFE rBsiis®RrRlitererd it WioditRs in a
one- or DI € phiférRF §RFHodt! Gne @RI FesiRPRadRREvelyNGh BridiidWErhelt4Bcositebink.FRcthe? Rab06tively low and
wher ei n: t heowetdibinbiflisosiysredin. ee of contam nants that woul d prevent adhesion
of the coating, the prinmer is applied to the substrate in the formof an
aqueous di spersion conprising perfluorocarbon resin and at | east one of

pol yam de i m de, and pol yether sulfone resins wherein the perfluorocarbon
resin conprises 50-90% by weight of a first resin of

pol ytetrafl uoroet hyl ene having a nelt viscosity of at |east about [err]

poi ses plus 50-10% of a 45 second resin of 2perfluorinated copol yner of
perfluoro al kyl vinyl ether, preferably perfluoro propyl vinyl ether, and

t etrafl uoroet hyl ene (PFA) having a nelt viscosity in the range of 103.to

;105 poi ses, and the topcoat and any i nter medi ate coats corrprl se
‘perftuorocarbon resin. “DETAI TED "DESCRI PT1 ON 50" T mm————
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The present invention permts not only lower cost by avoiding the

rougheni ng of t hee sdhbsdnrotitigh dmntnsah@muadmméieﬁatms&takdpesmf ihetal egbsirddscdarticalsty Bsmooth
advant ageous etsl, ¢cap be significantly impokedahraugh ehaalicdlip indickdbstrgtificationna fogrhdtioncdf aconcertativigradient
iron sole platndwpridérso it can allow elinination of costly polishing of
coat ed copi er r Gldiiticsof pegitverscaghod paymet haviag & dw nef visbositp W\ iincthe Bidetof ¢a3e0d poips (1084107 Pa
coi | coatirg &enl to sprimer systern conmpgsed otRTIRE yithesshigh®4Y of 101 pgige (1619 a Sedh endiiamolingric binder such
t he invent i onasnelyanideimide prpglyriienyleagsyifide, lmsarts?lseerﬂ@@@ﬁﬁﬁlwmhﬁgﬂenrqpp'em@mmImvayfrom
viscosities i fhealbmaf%?ﬂa?ﬁa Qpving 815 eelyreric kincar tpobtain abigher ennceqtatipnand degregof qejatthe substrate
hi gh &nd- | ow : °%P\’ﬁs i gyl P‘é prion. TRR SRYTEd cuFpeMPPatuseq %‘?@?"?“\"&W%"I%'\‘/W'ﬂwby
stilT el t yi Y I EP05 981 B eadhes
vi scosity f’f ugg eI eréf %%1 (_é e;:F:ﬁ?ﬁﬁ Q%terrbuggd bgginown lQue g Such F? hglérbuéqigtent 4,6%6.549-
particul arly b E&E ot B aBIGAY daolrs gessounany
chem cal |y i ngyg Jiate brﬁﬁbﬂtﬁﬁbﬁ&& Héloh, QBatiRy syRterks R e nagdg%g fdiase and
in the primer goAddisiahd@ Gl BEaLiky46RGEN 48 H3 16 piWebusd BdbkiAGtedls infVing B Weighted holder with
viscosity (1M/§.u|hﬁre Bl Roifit peryshaf®f rotdihg arb(Hd thhsiie of £ffyink pftdubing codl@g tests! Thedesiilard Gherally
Syst em conpos aébcribkd in’ GiStpetént 4)258,859, g ICoridhhnoid and Qdr (1p&i) &k 2,(idédid2a Sec) and - a -
pol ymeri ¢ bi nderypialtygriorast ppparstianbicerfacesitalenhance ibbsiop loiaTgibasa coatingl hais idelved etghing-bsand or
a syner gi sti cgntblasliog toideveloina sufadelpesfile.| Theprofiirdé measwredsin avatagd migrginchesusing a ovdel RE60 surface
substrate i nt eughaess taslef roade bicAlnalCo. ghilap.iialy. iThe Atfile grtypicatyolieghalumipurmatteri ?1’!!1910 remove grease
concent r at i2pnangrantefaioantsds 1§24 migrolnches (6 1264 Jhe rifile op ﬁ?%W&%’@P’? ‘@Q‘ﬁ\l ipypically less than
n‘%‘gved adhe§‘? '6'ﬁ’°'“°l"ﬁ%(2l”§ QF ?‘@tﬁ“ﬁ’[ﬁ"@a‘"ﬂ’@ ?eaqfw@eﬁse)wa'm {s@prlied thg protile typ""a"y ié increased
st

r |f|cat|o E%% ":' ngeThgf
viscosity of 81'5? 'T' %’” ss} R aertie ueés Bxgieradly
that in U §s fzg"ilﬁ% ot v 5 Pa £ it lokde VPG00 105
63. Wth use TFqE M@t@hﬁc%n Qs o%gﬁﬂé havé r%ﬁd%%f atieﬁﬁ ise in
only by washi |t‘;,§gognggg%wﬁ@§§ and any ot her  contam nants whi ch m ght
interfere with BRI b the Prdnlidh GarbaibbR UBsd 0f sublitel RUGhBel MIVabiy Reys AR in¥thrt to matee
rel ease and gGﬁd'lgrsﬁén%b@ﬂ66&teitﬁhnWbﬁisuéﬂMhdibbét$ This chibcdinBin&itrbved Enetriaal adHet@ﬁﬁmmechan
paw' abuse st oRKiefg@tstEsbduce prododtathatenapbenppegtit-ed hol der with 15 multiple bafll -
poi Nt pen shaf t 9nthefbiiivng grampies; the pblyaeide insdecieliair sticaf ang dispgrsipesraraknowmigthe aib &ridipepferably
tests. The t esfeshoses & Uf: Raterd k040,888 s Vaskilve (1977 the FSA igthet generally, digised HOU.S.-Patent 4,253,859
. Concannon and Cufganyorf ardid/ady (1981), bubwithlaimel yiscpsity indhe ranges of grtx1BtRoises. prieterably in the form of a pul-
preparat i on oferisegipperors a girisd ipnersion eitherhineing a9averoe %F“lc'eﬁ'@a% B8 01 2AES HB:§“" the ultramarine
i nvol ved et3&hPlHe)s B‘F"‘%Hﬁd’ #?P”gﬁzﬁt"“%lca%"?"rﬁ a‘l"@“ﬁ'@?)é‘l»‘%a sur f ac rOJc ﬂuompolymer

profile.is maas fr ’a’%‘P' ”:p *F?'i:r b ersmns "
;grgggezlsuﬁneﬁuge i,gﬁ %@ osition werg er}dgdagr? ues fio aﬁ: aTm r@%ﬁ&% a smooth,
16-24 mcrgipncC s; he proflle on steel varles mor e -wi del y

but i:s typlcally | ess than 50- n1cr0|nches (2 [err]. On both steel -and "~ '
al % num before a rel ease coating is applied the profile typically is

i ncreased to over 100 nmicro inches (4 [err] preferably for al um num for -
sone uses to 180-220 micro inches (7.2 - 8.8 [err].. Thus,. the present

i nvention is particularly useful with steel or al uni num subst rat es havi ng a
profile of |ess than 100, preferably |less than 50 micro inches (less than 4
[err], preferably less than 2 [err]. 25 Simlar effects can be achi eved .
using a low MW (at.least 106 105 Pa Sec) PTFE with a lower still MW ([err]
poi se or 102 to 104 M Pa Sec) PTFE. To obtain stratification, it is

desirabl e tB have .a difference of at |east 102 poise in melt -viscosities of
the two PTFE' s. The prinmers of the inventron can al so be used on substrates
roughened in various ways known in the art to make coating systens even -
better than wi thout such undercoats. This can conbi ne i nproved chemni ca
adhesi on wigh nechan- 30 ical effects to produce products that may be
superior. In the follow ng exanples, the polyam de imde, colloidal silica
and di spersions are known in the art and preferably are those of U S.

Pat ent 4, 049,863 - Vassiliou (1977); the PFA is that generally disclosed in
U S. Patent 4,253,859-- Concannon and Vary (1981), but with a nelt

viscosity in the ranges of [err] poises, preferably in the formof a pul-
veri zed powder or a dried dispersion, either having an average particle

size in the range of 20-25 [err] and the ultramarine 35 blue is that of

U.S. Patent 4,425,448 - Concannon and Runmel (31984). The fol |l owi ng exanpl es
and test data denpnstrate this inproved adhesion mhen used as a primer for
quoroponner _
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topcoat's. The fI uoropol yrrers are-provi ded as 60% di spersions in wat er .
usual , the xp R Itight GoatBysterans i s indicated in the tables. The .
conpositions were bl ended by technl ques normal -in the art and them appl.i ed -
to a snooth, degreased al um num substrate by spraying. 40 45 50 55 3
0 561.981 Bl EXANPLE 1: FEP/ PTFE - IVUItI pl'ﬁbléloat Syst em Table 1 5
Conposi tion: 4G9 hrl ) rgit—Percent— 0007 ZTTIC-oUxTge
.10 . 0. ‘?’8 Itlbjn 46%;#??65%%#%2#{ tania coated mca fromEM
I ndustries 6. 4d7WeightPercety |t r anar i ne Bl ue pi gnent 6. 750 "T-30" PTFE
from Bu Pont 0.[973007 Zndeade AM' colloidal silica fromDu Pont 4.153 |
"TEQU75" EEP frlo Pont - Al - ¥ A Imde resin from
Anmoco 67. 528 I oni zgnéa%ﬁé% gt?maz.ca;ar&mw . 63 “Triton X-1 0Q"
octyl phenol pdl yedSier al (BmRERinaBle PPt surfact ant from Rohm and Haas
0. 655 D gt hg/¥set hanol~ag0" PEFEkom®8 Pont Triethyl am ne 3.614
Furfuryl al cohdl 100
Tabl e 2 Tgpcoat \él ght Perc-eggr%cigsals“mﬁomp%?c air 153" 0.389 _
Channel bl ack (i ghtfdt 0. 1|7PE9075" FEP fgmQueeri ne bl ue pi gnent 0. 195
Al um num si |l i cqt e4é43 " | A10idlydifide imide resin fromfAridds PTFE 0. 442 Cerium
octoate 0.054 SOdI u eg,%a\é%&ht hal ene sul fnate 1..834 Di et hyl ene
gl ycol m')nobuty %8 45 Oeic acid 33.772 . Dei oni zed '
wat er 3. 4%80 Oqaou et hajiBitonXr#0q7 ectd phenol Polyethefaw?ht?""m'c suMW@F‘&?E{F Hﬂh'aas
solvent 2.914 0.655 1ri t %ﬂ?ﬁeﬁ%lamme _
1.309 Trlethylamme_
» 3.614 { Furtury! alcohol
100,00 TOTAL | o
w0 Table 2-
. © Topcoat
Weight Percent | _
0.790 "Afflair 153"
% 0389 . Channel black pigment
0.172 "] Ultramarine blue pigment
7 0.195 Aluminum silicate
0 40.704 "T80"PTFE
RN 0442 | Cerium octoate .
: 0054 Sodium polynaphthalene _s_ulfdnate. .
o 1.834 Diethylene glycol monobutylether . .
® 0928 Oleic acid '
-38.772 Deionized water
3.480 Triethanol amine
50 . 2.248 Hydrocarbon solvent
2914 "Triton X-100" o
12.080 Acrylic latex of 39 parts by weight terpolymer of methylmethacrylate/57 part ethyi acr-
100,00 ylate/4 parts methacrylic acid, dlspersmn at40% sollds inwater, 0.2 smaverage particle _
55 - size _

e




.
-

EP 0 561 981 B1.
12. 080 - Acrylic latex of 39 parts by weight terpol yner of

met hyl met hacr féplicaidn57 part ethyl acr- 100. 00 ' . .ylatel/4 parts
met hacrylic acid, dispersion at 40%solids in water, 0.2 sm average partide:
si ze 4 EP O 36is s@&in iBomppiged obaprimenct PTRE, FEB prdt Rolyarfige imiderphichsis gpriied & Sp SMW fim
of PTFE, FEP thissheprdPRiviachestal aqqfagewmmuheqbemwaatpptowwwl arydmorﬁaﬁ"&m « §irjdfigeh and topcoated
t hi ckness (SDF¥i & Snole (175 ST} of @witintp fopqqatn i dhickenssen 44 Wﬁg&fﬁg‘ ¥ having qompositions
dirt cont ani nEfjasip thoge shown ip eble 2, Thefilgs are el 1¢minygps;ah 150°CGpl igh tprpataturg bake for a
DFT) or nulti B‘f"é“”f“(?b%‘??ﬁ't"gs‘i"?f“ﬁ ‘cknesses 12.5-17.5 sm DFT each and havi ng
mgfyhons |ar to those shown in Table 2. The filns are baked 10
es at [ertl ¥ ol | oned by a high tenperature bake for a m ni numof 3

m nut es Over [ €Tt .KI iExtibel Jf Psingleayilobeiihg GARMbdiE @dgleRdtd P gadge BlumiiR sUbS4R! cufed Biderarying
on SOt h,  degeraRcHE GhelodatELPiuBiitad Wht BolHal In BLiliig Wafdi 161,20 MiRiES] TR Wating i itYbviTo the substrate,
conditions, t EHénQﬁb?éoﬁﬁheﬁlﬂlb&)tpﬁlﬂia&matﬁ@vﬁMQﬂhgamHDh kHe Blowing tTeble, IP indlicaliss that the coating did
minutes. The aQtadnd16bs, & indlichtedthamMipilied tablent Batbstm.at e, then a person attenpts :
to pull back the coating W|th his fi ngernal ITablég”l the fol |l ow ng Table, P

did not oo oaa-o + H
Ibgg:(cg': else;f;?t 1t Eren ngt 'ng Fingernail Adhesion on SmootﬁthmmumCure(j\‘empVGrl'me mmi t p%lbieg 3
Fi nger nai-l Adhesi on on Srmno?&olaAH mdum Cure (TerrﬁSi{/@rr]/Tl me - min) 780/ 3
429/ 5 ' 43T 0P p P 0 Tests.
without theé®FEP |ed to failurelof i ot ' portions
of .FEP and PTEEts\mmattueEﬁPlaaomlumofmrcoamg,h a. topcoat on srmoth al um num -

Sediar e whi ch t '
(r:la(rjrber r g f s![ ;Q, gi\éf dlﬁe ri%f ed%ﬁg%s ?FI]:;IJ s?ﬁ PT n é&ﬁ& és%%sr"igﬂ?%ﬁﬁ oﬂglﬂty alu-ﬁilﬁmmmkz?;e
coating detgr Ea&é brco ﬁiﬂo @ e@ﬁt%?@ér@dé eI g ARHARLbele eé & the comparable

I &inY 1 &‘Snt

percent ages Olglete ddoRhBc tecPsubsHEE NG 8 lcorr@aTHe NEhuM ardlbetter than many good
grit-blasted gsrddishprBaukiln as- a control. The results are better than nany

‘good conmercial products. Table 430 - “Tabled” T - T - -+ Cooking -
Perf ormance of FEP/ PTFE R-iwer System Coolksg to

Rating of SeDFT Range Aver age CQ%“EH“"%WFI‘E’F&*WE?”’F@%"F‘E’P/ 60% PTEE .
1.0-1.1 . 80-120 95 System 114 3(% FEP/ 70%obkkiRatinglof §- 1. 1 - 804120

103 124 40 45 50 Wiaa RIPeGs- | 9ot Commersa £ -
«Mul tiple Coat System Tablle_l e
40% FEP/60% PTFE | 1.0-1.1 | 80-120 95 114
% 30% FEP/70% PTFE | 1.0-1.1 | 80-120 | 163 124
-
50 -
55




1 .
: NS

Conposi ti on:

40% FEP/ 60% PTFE Prinmer Wei ght Percent O. 007 Zi nc O(l
10 - OEXYSMPLE 2: FEP/PTFR\ Muitiple ICodt Biftent i t ani a coated mica from EM
| ndustries 6.497 ' U tramarine Blue pignment 6.750 "T-30" PTFE--

fromDu Pont 0.972

"TE907Z5"
Anmoco 67. 628
octyl .phenol
0. 655 Di
Fur fufyl al coho
a substra £ Wt
t opcoat, and up
t he topcoat, wh
t hat woul d prev
substrate in th
resin andmat |e
wherein the per

PO

resin of polytef

1010 poises plu
copol ymer of he
mel tvisco$ity i
copol ynmer of pe
mel ™vi scosity

i ntermedi ate cop
of claim ] wher
poi ses and the

FEP from Du Pont 4.641
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"Ludox AM' colloidal silica fromDu Pont 15 4.1

Al - fl-&leﬁol yam de imde resin from

[T P P 1N

de_

53

n}pﬁéﬁ?}n

.
ITT COlr 7% -

=D

er

L,
~

ERIoERTEE P

? n-ionic surfactant. from Rohm and Haas

> Peight Bereenh

bl ami ne 1. 309 Tri et hyl am ne 3.614

8.007.00. 0
h I ti-
to one or
or 849 35
eng.7sodhesi
b of

st one of
f | &d%carb
r adiuor oe

b 90510% 0
Xal | uor opr o

n PA® range
I f besy 0 al

15&e ran

at s conp
i ﬁsif'he rre

of [err] poisest 3

copol yner

st ai nl ess stee
vherein the Bu
than 2.5 mcro
Wei ght Peftent

0ziiddb@e 30 O ains 1. A coated substrate conprisi
rising a primer, a.

%Ehsg é‘?rﬁ%"g&"’?eﬂ%g mdg&[gpmeen the primer and

Ultramarine Blueipigmenibst rate is free of contam nants

W-awffpﬁmnfmmohtng, the prinmer is applied to the-
Lu‘ﬁg °§’§ gls bopo'%orrprl sing perfluorocarbon
e rm

e and pol yet her sul fone resins -

'HE9°€§|FEP&Q5WB¢'?°§ES 50- 90% by wei ght of a first
1 resin selected fromperfluorinated -
eaqnznewoa%nd tetrafl uoroet hyl ene 40 havi ng a

'FW’@WP’] ockjshenglpolystheraicphqbrpriiasic syrfaetartegnt Rahaandaae

topcoat and any
coat ed substrat
is at |east 101

) 3 to 105 poises, and the
j'eﬁ’gr"?"%uorocarbon resin. 2. The

Furyiyigleelol ty of said first resin
V|5005|ty of sald second re5|n

Wlaw@mydmmeher and tetrafl uoroethyl ene having a

s in the range

L

hwbmmhawicﬁgesﬁmamhﬁ]mi scosity of at |east “abouf

is a copol yner of hexafl uoropropyl ene and tet raf |l uor- oet hyI ene.
50 4. The coated substrate of claim 1 wherein the sel ected copol yner
copol ymer sof hexaf | uor opropyl ene and tetraf! uoroet hyl ene.
‘substrate ofClaimeim 1 wherein the substrate is netal .

is a
5. The coated

sel ected from al um nu’m'

| and carbon steel. 55 6. The coated substrate of claims
Aseatessubskate ?ﬁ“@"%aﬁ‘l'bﬁ'&t% a gulgyer aenesticks Pm&@"?ﬂgd‘fpr g, q tepgaat, and

to ope or mo o%l??yfg er mgp)e Y
He: t%eesubst:gte is frefgtgntamm tga?vto%l*g‘preﬁ&hesm oqubéﬁﬁg Pri mer

~ theprimer is applied to the substrate in the form of an aqueous dispersion comprising perfiuorocarbon resin
and at least one of polyamide imide and polyether sulfone resins wherein the perfluorocarbon resin comprises 50-
90% by weight of a first resin of polytetrafiuoroethylene having a melt viscosity of at least about 1010 poises plus

-50-10% of a second resin selected from perfluorinated copolymer of hexafluoropropylene and tetrafluoroethylene
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having a melt viscosity inthe range of 103 to 108 poises (102 to 107 Pa Sec) and perfluorinated copolymer of perfluoro
alkyl vinyl ether and tetrafluoroethylene having a melt viscosity in the range of 103 to 105 po:ses and -
the topooat and any intermediate coats comprise perfluoromrbon resin.

The coated substrate of claim 1 wherem the melt viscosity of sald first resin is at Ieast 10"1 poises and the melt _

_ viscosity of said second resin is in the range of 104-105 poises.

The coated substrate of claim 2 wherein selected copolymer isa oopolymer of hexafluoropropylene and tetrafluor-
oethylene.

The coated substrate of claim 1 wherein the selected copolymer is a copolymer of hexafluoropropyiene-and

tetrafluoroethyiene.

The coated substrate of claim 1 wherein the substrate is metal selected from aluminum, stainless steel and carbon
steel. " -

The coated substrate of claim 5 wherein the substrate befere coating has a surface roughness profile less than 2.5
microns.
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2. The coated substrate of claim 1 wherein the melt viscosity of said first resin is at least 1011 poises and the meit

any mterm jate coats comprise perfluorocarbon resin.
45 viscosity of said second resin is in the range of 104-105 poises.
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3. The coated substrate of claim 2 wherein selected copolymer isa oopolymer of hexaﬂuoropropylene and tetrafiuor-
oethylene.

s0 4. The coated substrate of claim 1 wherein the selected copolymer is a copolymer of hexafluoropropylene and
tetrafluoroethyiene.

5. The coated substrate of claim 1 wherein the substrate is metal selected from afuminum, stainless steel and carbon
steel.

6. The coated substrate of claim 5 wherein the substrate before coating has a surface roughness profile less than 2.5
microns.
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9. Beschichtetes Substrat nach Anspruch 1, worin vor dem Auftragen der Grundschicht die Oberflache des Substrats
zur Entfernung von Verunreinigungen, die die Haftung stéren wirden, behandelt, jedoch nicht angeatzt oder mech-
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