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TI TLE OF THE | NVENTI ON [ 0001] Met hod of Bondi ng

Perfl uoroel astoneric Materials to a Surface CROSS
WOREHERENSE TO RELATED APPLI CATI ONS [ 0002] Thi SPCT/US2008/051120

application clains priority to United States

Provi si onal Patent Application Nos. 60/897,660, filed

January 26, 2007 and 60/897,65 1, filed January 26,

2007, the contents qiTEBOF PHEWRVENTION i ncor por at ed
herei n by reference. BACKGROUND OF THE | NVENTI ON

[0061@003Meaﬁfdfdﬂwnaﬁigwmasaaﬁ@ﬁ&wrm@ham thgstrfazed to
form vari ous téges of Ori ngs or seals. Such seals are

commnl y néiRO® FLEFEBEE])WE T ﬂ%ﬁ@@ﬁ%lﬁﬁéﬂﬂs_ﬂ e
[00(;21 d t {qglﬁ agglﬁ%fgg g%agﬂs é{b(fer ESUES %:’t%t% ﬁ)%&rgw’ﬁ%t%}nglicaﬁon Nos.

60/89F1660L 1@ PAMVAREDE 280D Bigd §9/ SSW 6311, Fikd Jagemy $6,12007 aheredntents of each
corrpl et el y cured perfluoroel astomer seal or ot her

of Ve are igspinpasted hiprein hyHefesspse-- i ncr easi ng need for
| arger and | arger seals or unusual configurations,

nmol di ng corrpl et eBR@Ktcﬁl Wﬂ%{le expensi ve
iS IS

100G o & Tedroefiiamsthp e Ii»%‘%{#s‘é@go $obi vBRpYs s o -tines or
seal? USud QIsake ddMhasy h%hfﬁbﬁu&}w fiu I%B&uéu@g hacepiBtetridid for the seal

| arge or unusually”sized s, including presses and
in theudesised sdabeandigtimtion kol thgn gggpmslmmolqim@mmmd that includes

ch deyel opgd to addre S: this n
perfBRBRG RS A1 Re R B 2R b= Sp PRty Rl b fetastomer sl
or ofttep plirt AV @TRIA Eie dver- fn@fe@(hh@ Qeddefat/iafged and Beges e&dls or unusual
Tradi tional splicing techni ques have not proven v

confgwatienss molding spmlete Pawy bremss Bioes and %qeleépwlmapﬁ legpof an
ccof LR ERARY, 15 2otk T ol oHAEERL By e ol ut s
an mﬁamrugmmmﬁﬁdnyntdo hamﬂe thetlarge bhenushedlyi sizeld mcdds, m@uing wksses and

erf1 groel toners LOOOS] Met hods of bonding a cured
““B’érr? P rt‘bg’lo ‘?%Wéqrat’(ob‘ itself using a thernoplastic

[ooef’ f | oae Qﬂﬁb%dﬁﬁfev@l@ﬁéﬁ 13GdaRedthisHR¥E hkeRen & ﬁx@H@&%@als from rod

However, such processes result in fusing of the

stock@n splinedhe tye xodwtock sads togethierig farm the reavired piseipegl e Traditional
i
5o S nBprn Y oot B BB AR "iicing withan

adhgsive providesd @Sﬁl@pﬂiﬁt ipalid sel tat is piode taiseadk because adhesives developed
perf | uorgﬁol ymer er Thus, the fu

in tfpfenaﬂ LFOREHE 90 met mef@ e Ghemigl rosiftagco ﬁfkﬂu%?lﬁ%tora%ré to
[00(55{]Cr e&ﬁ%ﬁ e R érﬁu&lagl%t&%kr {3fits l?ﬁ&gg?lthermoplastlc
, I ncrease corrpre sion set and reduced | ow
perﬂtemmmﬂ)anwb@ndmg‘[agem rhaee bdeandischosed. eHd)W@err tsheh processes result in fusing
erf] uorqel asto mat eri al re is, there
of (i TPl RCAES a0 s redietrabHBR S Hnfufeng of sed

permrb@lé;;m)(1 hwpreﬁaéé Q%@ﬁéxﬁ«?&ﬂﬁi fciidttwiiRih e @fliti8elastomer part
fromthemthat is sinple andeconom cal and provi des

i.e., flor fugedwemepsopal smes lnyesh dbup dra fusenerBudsepalmprgauid result in a

“wega.ket ﬁaonrl]tsdue Qg 1nsctreasecpsuscept1b1hty to chemical or physical attack, increased

compression set and reduced low temperature compliance than the rest of the

perfluoroelastomer seal material. There is, therefore, a need in the art for an improved method

of bonding and/or welding perfluoroelastomers and parts formed from them that is simple and
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of a solid finished piece. [0006] In addition to the
chal | enges associated with joining perfluoroel astoner
wGeBaeEss it is noted that perfluoroel astorrechT/tiyzoosmsnzo

virtue of the manner iin which they are tyg)@call cur
econgmeical spdpepvides for abpraegspeus fiehed pagt tha sybstaatially fetains the strength

ofa\éb’llﬁgﬂ Sﬁ‘?fyﬂlg& properties (included physical and

properties) have not, however, been
[0006] c c ekisdddition tadwthelerfges assecistad mthg@mm qﬁrthmmalasaﬁmen iserfaces, it.

in.which_their chem cal, resi.stance and .el.astoneri ¢
is noteq, gt perfiuo SIGIGESH Y it of e RARick i yechsthey AetiyBigally;pured and

fonﬂdrgs%%fed%éw% A tHep u@tvtlﬁsﬁm%e A o;ﬂ e Rs: 1&%@3 ghXSécal and

VWher eas attenpts ave een mad | ssol ve cur
solubr.lrcy bropeties) have net, howévendeem atcedsswly\adnptsd fawettaingises and

t. C-.75 77 to tr .
sppgPr Geviith thefr cheimice g daut g elaspinet prontpl ] v Sthéwise be
advdrfdeSbAREch R ih b@facepadstatibh bPoRersRh® s, because the

coatl}r%/gle were not cross-linked. Attenpts to

[0007hc or PIeecasattamps hanedeen mege @sdlssglvg&mablea@rﬂu@r@n@ziywm e
ﬂuoﬂﬁét&? LA &R g&i @xoﬁﬁéﬁ@ pech) #8.74 deﬂd ¥ tq q%e%aé% goatings,

Socyanura , Were unsuccess due

the mahltibg todtiyig®dre Syisi Cullyyde m@&tahmmﬁnbmmbngneulrvamts \tRBauisé the
he ghly “E’é‘y nat ed sol vents needed, to dissol ve the
coatmgé lYYeé%ln?}éF 48 oM%PtS tq ingIRPREs CUEAtivEHSHSH 23, qegapic peroxides

mthcz}éﬁ&ﬁétxcﬁ&)bl : po auchla$ Qﬂ%.lﬁ@ Rk SN %t\%}b eRbdc¥essful due to the

SO e solub I'ty in such
poorf olahilityanf eechshyidvamattonrreetadng auraives ol the hlghly fluorinated solvents

nee%?éif% 5 PSR EA PO ErPaliel. FSRuHEr SRRy EeRs, such as
bisa@€dphehol ((BO A @DWléaYletaISo%ﬁhfbltfpbﬁfboMHﬂ@tﬁjliﬁ ichWeHdy fluorinated

curabl e perfluoropolymers in solution_has restricted

solvenis n%i@déq diggalyq mﬂwmalmﬁ@ cuabletwityBOAS' sueh axthiosq wigh cyano-
ow' of the uncured material is

grougcce ?rﬁ]tl¢ Qhtegi %g%fon}l\t% enpts have been nade to form

[00Q8¢r f I Tias bfek zef therability toadure high inrolédutar padght cimableperfluotdpelymers in

ool PR it 3 ok RO e B gt wher

"floR* 8P RCRBE nBRAPisGcQiptdbRe Of a perfluoroel ast onmer
coating on an el ectrostatic printing conponent as an

[000911t er Aderapts hgve mhe rrpide énform gsrfivomstastiings ¢batingg imthe past, however,

el ast Irez rfl yoroel ast one
the e HER o SRR b SR R e SR PO BT B e, U.S. Patent
No. 6)323j650 gfdvids 688 E)ainﬁﬂ@ of |klyh 9&mafdehswﬂ&abwtﬁxg®ﬂ an electrostatic
nmononer, in solvent and applying it_as a coatin

prinfipgeapaRonentas ag Ut coatvgs The patgridessrihies disealwiag an ﬁ@stomerw DuPont
fl

el Pl AR orisB B - B R BOM o ¥k pnd pt Lot e

ﬂuotine‘:e@itathg r&thyﬂ@ﬁbhﬂ}f uhlsa'ﬁlraﬂédhmmbmbb in Sol68 aﬁkl)a)plyang ite\s a coating.
coating of licles for ot onas lications wt

Howeyeh thegategt fea not conon e hb%rpglﬁﬁ%merelﬁ 5o By state upon

dissEIRHNERId/8r W BE EreRFst8H is affected by dissolution.

[0010] U.S. Patent No. 5,268,002 teaches coating of pellicles for photomask applications

with a coating formed of a low molecular perfluoroelastomer polymer that acts as an

antireflective coat for the pellicles. Such pellicles have a core layer of a polymer, such as
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antireflective coat for the pellicles. Such pellicles
have a core |ayer of a polyner, such asnitrocellul ose,
wa@ewagowshers. The perfl uoroel ast oner pol yrrersPﬂ?TrUSmdaafosnzo

' fl uor oet hyl en TEE er fl uor oal kyl vi nyl ethe
nitro(cpﬁ\r %e gmn&o éfipgpe%%q ogxg:gﬁolgglersymc\:/lhdg tetraﬂuoroethylene

(TFE’)e béﬂﬂﬁeg&n@ﬁuﬁmﬁﬁr PAVE) I a ﬁup cl)lI@'n‘Pc?&'Brﬂer g&?‘l ‘ﬁ]):ﬁﬂuoro-(&cyano-

atent uses suc ynNers t
-meli)yleii;@rdwxambqune) ;QS}Q‘IYE) CHiegmtentreses smﬂi\pobgndrh tsfierm low

ol SR R B B B R e

notell laBOVOARIBANiSRIVRS the I8 rﬁl(ﬁ@CuFdl‘ BRidHR ﬁélgﬁfe} inf é:ﬂlf&ocarbon solvent
Fl uori nert or Fluorinert(T)

(
suchasrdpgrinesi® Fzﬁ-alﬁcﬁlslonm@ §Culs 9riKlyoringri®BH7&. t"lH@ pyrolysis enhances

the JOFLFDLillln%' %1 %%ta@rg Iﬁ?aslu %réagsg% USfcglgl%g?lf{l] tEo cgf:e glso U.S. Patent

No. 51166674178 a need in the art for an easy-to-form surface

CoatiCM% t hat can i ncorporate the advantages of a
[001d] an ddPepopes thetros sared indh it Eorap£eiy-fogs seifyrsseatingshet can

incotgg)\ef‘étg?{egﬁv %égﬁxg g Qfan&ﬁ‘ﬂ%bﬁ%roeﬁ%fb}p&é %ngtg'llgle(g%ﬁﬁsécp{q alow

cure system an
mol¢ald wetght ebatbizh nmluchmgrplldnmdg Wortuseof a stemjakdourp systes and final cured

per i listoBte PSRN CHD CuRE s GRS il e inigS desiged
coatﬁagﬁfr&ife@ﬁ& suRAb1P ERRAE b ﬁrdc&% cqfipRrentld} thé"Hl?é"éﬂd%rocess for

di'sclosed herein addresses this need and the need for
preparingthiesamef The inveutinnolischesed herein agdidreisseg this neql andithgneed fora .

e e T L

invention is a nmethod of bonding a perfluoroel astoner

material to fi BRIEEGUMNMARVAF THEIINVENTION
[0()19]03nt At Rithin'd {ﬁe%‘faf odbinbhs ﬁf felen o@ﬁ%%ethod of bonding a

nprising a curable pe uoropo yner and a cur

perﬂagm@iastoarw n(atf:)labwﬁm@urﬂaee thetidcingesa (o nbntactlrfgarﬁrs‘esurface with a
b erfl uoroel ast oner at 1s . bonded to t ‘E h
ONGing AL PIPRYLENE § Fg EP 8{‘1138@“%?1‘ and & RUriRg 4g5ht afh) curing the
bondi@NskeRGtoNBRA p@ﬁmob&mtomruﬁdt&m ﬂfa@@%ﬁ@ed@% thd S8OSFaBE In the

the curabl e perfluoroel astonmer and the curi n% agent in
pracicesefj speinmethod, the bendingirgrahmapbe ¢ elutien pigpared by diseolving the
curaf))l@ }ﬂﬁ%gcf% alsl%%e? gﬁ&t hﬁﬁg?%enft F)I{ a(r?(?%én? I tau"? mi)l&) eﬁt &t the

ayer or, ern e flrs sur ace S

1nvem<m,l tlfeqmﬁlm‘roaamnérl et |fa&ieﬂriﬁ Bteﬂetmiea codtigliy@r or, alternatively,
erfl uoroel astomer mat eri aI forned i s
the fB

Srpriags 18 &l R PRETUProglastoragr membsh ankihe garinerclastomer
mateh@?fo?ﬁ&@ﬁdi perfiGorbdlistdém n%llk?élace is a surface of a

['uor oel’ast oner ne the bonding agent is also
[00131; nt dubeelembodimseioafithl maﬁrbd,cthe firsti swfoep 1s(a:s)urfauc ofer

i ncludes curi ndi n nt to f
perySelASiGE et i haB i epE T aErng sAraeisap o Sesond surfagsnd step
furthePRicRAELARIng Yhd l?&ﬁmgh!%@ﬂt 6 YornD' perfiliSroclastomer weld between the first
per fl uor oel ast oner we i ncl udes essentially the sane

surfage pid the sexsind suisaasr Lhmntcheng;éhef parbvaetlasomenweldindbedes essentially

the same perfluoroelastomer as the perfluoroelastomer member.

[0014]  Anembodiment of the invention also includes method of forming a

perfluoroelastomer coating that includes: (a) dissolving a curable perfluoropolymer and a
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[0014] An enbodi nent of the invention also includes
met hod of forming a perfluoroel astoner coating that
Wo p@BogEss (a) dissolving a curable perfl uoropm:y/n‘moosmsnzo

curiBR Bedit s S B e so1 3 0a @) metSine Himefop S aeipet sl ©
curifg kid pé@ﬂ&ﬁ@ﬂtwdwﬁ&r foTorin®h Bidd pHTRErRBEfohisit ‘é@itﬁr%td?ﬁﬁé Sdrface.

coating on the surface. Additionally, coated

. Additienally sgoated; snbstuattis n@cludmgm evreg perffluammetastoast oonting applied on at least

t as one ace f th
one%&g&lte{bgtt%ogirbg&aa? grg a\% tVVﬁ }I’?esc%%e Oégf‘%’f“v? % nventi on.
[0013)015]n mm einbedinRADSTthe BREntin 4 MEthbM¥ERSHIRTY PpetBdiO&lastomer

of bondi ng per fl uoroel ast omer nenber to a surface is

mergpes 9 6§'éréacem@8ﬂﬁ%e|% d'he methaddnclpdes (@mentaetingy fiest surfase of a
perfRibkdetsstorlr el Witk Aftla ta%gﬁr nrlsﬁéos}%&rgblg p%‘r?lgloropglymer and

agent conprising: a curable ser?
a cucing iagenta Wmiacir(dothe bbmhnglmehhaisdlmmd)hfagt *iik atseo@h& @uﬂfaﬁze and (c)

W th as cond erface and zbcurln
curif e tgalig et o g bes wp?lﬁﬁwp%\wﬁé Bifgen i ot and sccond
surfiel WasRid xﬁtﬁ)nfc'uﬁﬁ tlﬁ']ﬂrﬁﬁfé&%tﬁﬁ@rf & c?ﬁﬁeg bdlettBPY the same

curing the perfl uoroel ast oner wel
perflupseelastamndryas theepesfiunzogdantdheronambeaast oner as t he

00 7S BB R 50 et oo clnds

dischgéd addinelugésaflstinSa BorsfhDsRet @ﬁ\xﬁ)risﬁ@ é@ﬁ%l@béﬂh&gp@lymer and
bondi ng, agent conprising a curable perfluor

curipg,ageRt, Mithin gage farmag peiveer a perfiugrasiagtonter ménncga g and and curing the

bom@]é% géégxgr\gfgééﬁtﬁhﬁﬁ é\?rgfgglchggﬁﬁhﬂ)r(% ?ﬁgerttﬁl%js e%yé’nhaﬁy 1%ame

perfluerdelastmup ab thegerfliorodasémsastilal |y t he sane
perfl uoroel astoner as the perfl uoroel astoner seal.

(o BW@@@@ ?Eﬁﬁ%%ﬁ% iﬁﬁmﬂ%
r00175" C e s <87 Bt Beent B o 4 eripraftastomer

coatmg[fl uor oel ast oner coatl ng rrade in accordance with an
mbodi ment of the present invention; [0019] Fig. 3a
I001§hd Jtgok 6 2penplapgedipetspestiveder qy@ssae@tmmbwpwm alperflygroelastomer

ect Lve view of
cout e TR p Rt W8 &R bbbty S RS ARG e
[001Bhv erRig.cha;and GB%lild pdﬁ;@ctﬁblavleﬁs af @?fn&ﬁﬂimalﬁﬂ@ﬁ@fo@ﬁ ehaterial;
[OOZﬁgtp le g% ﬁ%:q%grsge&égu%gmveln%%?mq% o%g rsgh%tg’ f:i)rgtgxe of the present
inveftiddss- sectional view of the rod stock material in Fig.
4a taken along line 4b-4b in Fig. 4; [0023] Fig. 5is
[0023] pl ding.viads\a pértial, pelafgedioaxpkided siderelevatiomhl wiew ol theaod stock

mategialairr]lqﬁg. 3a;

[0022] Fig. 4b is a partial cross-sectional view of the rod stock material in Fig. 4a taken
along line 4b-4b in Fig. 4; |

[0023] Fig. 5 is a plan view of a perfluoroelastomer seal within a gland;

-[0024]  Fig. Sais a cross-sectional view of the perfluoroelastomer seal of Fig. 5;

[0025]  Fig. 6 is a flowchart of a method of bonding a perfluoroelastomer;
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[0024] Fig. 5a is a cross-sectional view of the
perfl uoroel astoner seal of Fig. 5; [0025] Fig. 6 is a
wo basodass of a net hod of bondi ng a perfl uor oePEEUS2UBS/051120

026]. FLg. [ fd owe t,.,0f d of bonding a
1003627 Higr b dovihef CaRfeibd of pafad relopasinaesgd tge gland
andi S |l arge perfluoroel astoner seal made in accordance

with an enbodi ment of the present invention. DETAILED

[002F SCRFIRTS Narge peHilmoraqiasiameDisedl 06de in Deswiandseditinan embodiment of

_ the%see{lg%tvh%gs of bondi ng a perfluoroel astonmer materi al

U face and, optionally, a second surface.
Al so included are arti cl es, such as seal s and coated
substrat es tDBTAHED DESERIBTION OFETHEINYENTION

[Oﬂjaﬁﬁr f ngcgﬁécfﬁér%%% H@&Bﬁ% @IL bonﬁﬁig ﬁ)%ﬁll%?%e%s?om&%atg?al to first

y cure astomeri ¢ ma
surfaeranldpeptioahlhs lacsamnd(saﬁaaﬂ:efAlstedlchﬁecEam)arttoﬂmt such ak sehésand coated
a crosslinking. group

' ura erfluoro r _hayi
subsfrgh gb%?f © TRgffegis! tﬁ% ethgds ok s dgrRelasioanes mssoridh 25 4qdyherein, may

be aﬁi' Hﬁ%& BRkBherid Mt HGHRRIbY cﬁﬂﬁ%ﬁ g&ﬁhﬁro@:‘k?% e gatg %gff'med herein)

th respect to the carbon”ato

~ that mq:@qge afcmb}eqpoﬂhymmolymu haivinlg abmos_shnieng goop td pmmtscmms A

portly SN B BRI AN R Rlef e preshably sowpletely figoriusted with

respedt t63drcagRn atdind ietht BAcKbbASf the ?é}iﬂﬁbﬂoﬁ&yﬁﬁr QItQ\HH bk Binderstood that
sone perfl uor oel ast omer formnul ati ons tgenera

some, ggsidugbly Wé?%twe@reﬁ?ﬁt@ nﬁcﬂmow@m@ém inghe exeaghipkedue to use
of hgtgggé'ﬁﬁﬁla W%g&%é g@%%@é b%rglégx%éagaytg)ﬁxef@ormulatmns In

genapaly pérﬂoome]laatsmerseond@mumdl wé usedpfor exanepl@rae cidsstinkddvydymeric
fqrmed b ri zing one or nore perfluorinated

fﬂ%ﬁﬁ&ﬁ@?ﬁ*@ Q’egﬁ which is preferably a perfluorinated

[0020)" esl‘ﬁe%e?@&&@i?dlyrﬁé&’é S 18 f&&'ﬁ‘ﬁérﬂﬁ&%la%ﬁepmﬁ@n leure are
curi ngwg[o 30] used herein, a perfluoroelastoner iIs

themasebess ed by @@h‘p@gzmg one phmprq peciluntingted npanosiskse one of which is

r.fo msd zi.ng two 0O
pret g0 R el R R A Pl #TR T curing.
[003ppr f |Amli966 atrth, apedliBFocld3fimdd &sa pdlyﬂn%@@éorﬁmﬁltlon that includes a
group to pernmt curing e. at | east one

t I
cura@g%égﬁq%goa Pnneéd?cyrp%@mrrww %smsﬁaﬁrfwaﬁnat%mea@ners
mchfaggg RledlPSf I;&myo@ﬁlaeu SndBhel HAf haﬁ%]& feqst%ap g«haeﬁsﬁeﬁ fup3b permit

one I"uor i ne-cont al ni ng et
curingvgatat leastaghe roresitemonsmeh Sush paﬂuaxfolelasmmer bad iaclede two or more of
SuC

(TE fl t | ef
B T R TN TN
mon6hbBe %u&lpalév@aﬂﬁmdéhayléﬁ% |(T'F]§ﬁ a%@f‘fbﬂonﬂit@&'@ﬁﬁﬁ hath & e

strai ght or branchéd i ncl ude one or nore
hexaﬁun@prqubma@éEP) gncthp@rﬂup@aﬂcwm ¢thet (RAVE) wiyich mchmlcs alkyl

uor h t her rfluoro
grouf il 1€ SRERT ot Pl ot ne B3k pof SEARPIR ighied et o
perfludro(étBytiggetites pérflas(dthyl Wiyl eﬁ@f),eﬁgrﬂﬁ&o(propyl vinyl ether) and
similar compounds. Useful examples of PAVESs include those described in U.S. Patent No.
5,001,278, and in WO 00/08076, of which the disclosures related to 'types of PAVEs are herein

incorporated by reference. Other suitable PAVEs are described, for example, in U.S. Patent
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5,001, 278, and in WO 00/08076, of which the
di scl osures related to types of PAVEs are herein

w0 p@enporsat ed by reference. Qther suitabl e PAVEGST/HSM08/051120
decr| for exa U S. PatentNo. 5,696,189

No.kbed 1888 46¥5.657 riten P dploswPo LI tepSs B AT s are also

h gny S ;tg%f&&al so herein incorporated by

°r Pﬁ 1:épgcae Preferred perfluoropolynmers are

[0031]1 os ePuiféredd peethtorofodymers amtthqseamiudpmw thieindnsttyl asoepdéd definition

of e rfi}g)ucgﬁi i clniqsiglos Las la%) ?E%S/} M ggb é :(}g?fg %IreDélscf' preferably

terpbRiieP6r ﬁéﬁﬁi’&yr@érs SFEFE AR, @att Rlhstl0Re pbrfRidAnated cure site monomer

perfluorinated cure site nononer which'incorporates a
whiglyieorporad¢s agﬁln@tpprxabgrpbp 10 perwitotosslinkingef the terprdymer, at least one of

e poI 0]

il ol oyl SR e R e ftale? BB o
[003Rgr ei Brefe{&!aq)%}ﬂﬁ@élﬁtd@d poBmidra i Qs m&h@ﬁﬁﬁenﬁ) alvgatdnSare either

for use in the present invention are either
congprpialy: pvdilable a5 spnabls|nerflioronehamsreope knewse il pamiactyed and/or

r

sol uél?ﬁ’@gﬁs?ﬁl Iﬁaglcﬂf\/%gtsld[c&ﬁé ?gé’oﬂ E.Iff].g%g Pgé@%ﬁ&ﬁsﬁ Inc, Federal
Statd @ niarydtnterprik8.V,. Lebaliey é:hstlﬁltabéS)tﬂnlhdtia Rubkert i Russis,eand Nippon

S. V.. I]ebedev Institute of Synthetic Rubber in Russia,
MekfroR iR'%%8n Mektron in Japan. [0033] In an enbodi nent,

[0033]€ | VAN BYUih&E! &i@' AiveREdd 1hb'l@ﬂ&%e?ﬁdd?8@£st&ﬁér€iﬁét%aﬁs that are
that are perfl uor oel ast onmer coat i ngs, and met hods of

perfinoneglastaroeri cngtinascandaaethodsgpd maan:@wwémg suRhr evatings: enter
pec S5 BB B SRARB R BB RRE B AR s

secondGutfaddeng t hese are forned, in part by cure of a
erfl uoroel astqoner by a curing agent. Preferred are

[0038 oxEmdodiments laclg%g thiese o FopBier, BPaity By epre of & Byrdluoroelastomer by
a cu?ﬁié%g&ﬁ P)@%xféd{ﬁ? @xﬁi@-cﬁﬁﬁ%‘g&@m? bd R0l 85 t'::}}lé% %Hﬁble sgstems With

rred y |nc ude tefpol yners of
regascil t;meatsxmhomabld @gsien @deﬁ:nnedp@ym@aurmhldempol’ynwiqum PAVEs

suctt AR AR il FEE Peeb NG S 601507 CRPlnoktfh SRR teg St part

refeWnE@ &1&@&1&&1@%&1&@9 h@wﬁ%@ périflabahat € Qﬂi@uﬂ@ﬁ;ﬁtﬁ@lﬁéﬁ)mde-curable
t hose known or to be deve oped in the art, such

funqiignalgsenn @gludmﬁhosa keowR Refo heedevelapedadhe arhguch as halogenated alkyl

o B0ty pd B8 ST GAGRLARD RO,

[0035] e pEégalrauﬁg eyuﬂoydmbfée @ste?ssmba;ttpmfenrm ?}&@p@ﬂlﬁﬂi@ﬁ@mers as
InC [pPAra el n py rererence or ot her, si
descaibe o rﬁéé&g%&@ HsAmeEted hereip RE referepchy| %@é@%ﬁarv@cms The

mo&%@@mﬁe ieﬂﬁ){;]dl?xﬁext (ﬁtW@deOQG YR &rafluoroethylene,

perfl uoronet vinyl ether and two curesite nonomers,
perfosamuethylsinyl etixammdctwo ewicsite momoNEs,,a SSFEhd@FQYRR® B esite monomer,
CF(CF3)CN and a primary cyano curesite nononer,

CFEEFOCERDROCH(CFYIN 41id2) 2 ithary eyafosnuresite omnpmeands ar e

t hose having a Money
CF=CFOCF2CF(CF3)O(CF2)2CN. Preferred compounds are those having a Mooney

viscosity (measured at 100° C on a TechPro® viscTECH TPD-1585 viscometer) of about 45 to
about 95, and preferably of about 45 to about 65.
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viscosity (neasured at 100 C on a TechPro(r) viscTECH

TPD-1 585 visconeter) of about 45 to about 95, and
woe@Beyass y of about 45 to about 65.[0036] PriPer/ys2008/051120

curing agents for are peroxide-based cure systens ma
[0036d angnmﬁmmmpg pesatyfor eterperQKidmbpsedowa symne@ehbeany
per%%lggk ah@c®! %ut%%’%eeﬁﬁ gV t%tbebeacietvelo ﬁlec‘ar?rsgapés organic and

pero ano- ase pol’y

dial]cqun‘emmic&d poi uharcyanewasetgp@lgmeltsspmfmiew ¢ﬁmﬂmmmmg dgeme include
and doxi nes as descri

oA BEH AN SRS s 5 dmﬁeg B S Pat@h@t@flﬁ%tméﬂﬁ &8-2004-
02147556\1‘@! Ghe | Hﬁcl'oﬁfr@ Bf’fbﬁﬁhq@w@ﬁ%ﬁaﬂ:d reift f)fg ngk@ﬁce il relevant part.

rel evant part suc noam di nes
Whilosushm ahoginidisesaneé niesgmidogin@srqddsenticadal potential cure accelerators or
el erators or as, curatives
os o Genn Ao Bl BN Ertstuepr bidiuablaised Fraigary curing
agef$ll i ng agents. [0037] The ami di ne- based and
am doxi ne- based materials include nonoani di nes and

[0037d n o aFhaitsridinesbased andeantidpximertaged oatariala include aronopmisiings and
e

monogﬁ%cg)%f %X(ltﬁ%é foﬁlg%r%e%fng%lr %@ rﬁ%@ﬁ&@%{‘ﬁj&?\g F{e)ferred

mornjo@MZBhesvind MeindanfidoRimdsan sy wbpﬁesenuddafy fatiwib (DAl koxy,
aryl, aral kyl or aral koxy group or an unsubstituted or
substi t ut ed fully or @ﬁi ially hal ogenated al kyl,
al koxy, aryl ,yar qé or aral koxy group havi ndI)f rom
about 1 to about 2 carbon atons. Y may al so be, and
preferably is, a pa&rfluoroal kyl, perfluoroal koxy,
perfluoroaryl, perfpﬁgioaralkyl or perfl uoroaral koxy
group of from 1lto about 22 carbon atons and nore

[0038? ef eRbbin \anﬁ? ok la lé%s@ﬁﬁtgd’ hIKOE alRE%Y, laHQ) raﬁﬁk&ﬂ%ﬁreﬂﬁ@&%roup or an

f rom about to about 12 carbon atons,

~ unsybsttfutedaiyisybstitused fully or partially balogenated all@halkaxmyb eralkyl or

orat U AR et 6 o 23 B0 ol 8 Blap B proferably
is, a@éﬁmroaﬂw,%ﬂﬂd(ﬁbm%)iyh pérflbiRai [ﬁrﬁ\!@rbe@ilﬁjﬂﬂ)} g])@fﬂu@fbaralkoxy group

am no grou R may be 1 ndepen entI ﬁ of t roups
of fipmsk WrbaBlAZcarlnn glpmpandparegglerab B’L?oeqr wpelhylg}r@eﬁhwnoalkoxy

grouﬁ c{f Hom' bt ?ch é)c{up £ Uﬂ Wofn@ oé[‘fl'il aﬁér%ﬁ{i’érhﬂg from 1 to 9 garbon atoms;

ogenat ed per ogena I'ogenat e

and qilkrgé}'be ﬁfcgg?é &%G@sttlﬁﬂeci‘cé% tlttttfe(ftowgp%ﬂggl' or a'fﬂo%? 'groups of from

"hardgen
hydroxyl, and the I|ke I fR and R are both selected as 2
one toxahguhd aarbomgtdm@mygers(mm thablNHRh d @ N&HEgrowp) 4@H amino group. R
roups on the conpound (a dioxinme can be used), and in
maytbiedndeperdently enyrof the groups Listed abdve forrikl omydir iy dSubstituted groups
accommoglate a dioxine formula in which the carbon atom
for BRI mﬂe iclpdeupithony Bmiitetiorf, haivgeratddrallel verhalegeastodralkys
ring and in which theNOH groups are | ocated ortho-,
haloparated abkoxyepahalogeneted akioay hthio, aminehiming, amides hnideﬁimlogen
wi t h pbenzoqui nonedi oxi ne.
carboxyl, sulfonyl, hydroxyl, and the like. IfR "~ and R are both selected as oxygen and

hydroxyl, such that there are two NOH groups on the compound (a dioxime can be used), and
in that case, formula (I) can be further modified to accommodate a dioxime formula in which

the carbon atom and the Y group together form an intervening aromatic ring and in which the
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2 [0039] Preferred enbodi nents include those according
to formula (I) in which Ris hydroxyl, hydrogen or
waaesoi4768 ed or unsubstituted al kyl or al koxy BCDURE0&051120

roml to 6 carbon atons, npre efe abl y hydr ox or,
NOH\ g0 aHf Iog e Opess AP o8t BFE- G a1 g Seh oo
bensBliREEMoxieyIeN, amno or a substltut ed or
unsubstituted lower alkyl of from1l to 6 carbon 2 1 22
o .
OO e ARt R oS, R SlopCChG o YR ) BT SAGRR i

hyd%:dg&% @??ﬁ g&?&e L{E&ijéper Q*éﬁ%ﬁﬁtﬁ ﬁﬁéyp&eal%(g?fg?oﬁﬂg é)\f’{ﬁioﬁpl 6 6 carbon

or oa uor oa oxy, ut'e

' 1,
atoxﬁ'u% éﬂgg‘ Ffe?éf%ﬁg hﬁ&x%ég% o 31?813) gen- yf\issU :%o i S%ag'g iefriiﬁ)o ents I;ln whichR  is
hyd}\lc\%gxg t‘%§'§%§ ?%of% egsgl?%tﬁﬂteg r%g gfés%lﬁ.gt% eél&l}e?f&gﬁrz %ﬁfi%q t% 620arbon
atongs wgﬂes II{mlﬁelgldtr(g%ng)g g?%én %Su H%% %{eg%g%e})rg ]il n ereeli and R

are lgq;g gly%]ogl neFurﬁ%Fe ﬁﬁ?eére{ilej]ﬁ)oﬁ 1nc Mhde ﬁ‘l%seedm%v gh is perﬂuoroalkyl

perfhﬁ&édlkﬁk&?@ibk&ﬂu&@dﬂ Iuﬁﬁﬁ)stltafewa@}‘Fg% and substltuted or unsubstituted
per f | uor oal kyl am doxi nes, | am doxi mes and

halogéw%wbapm havingthe éh?étslen &1 roted ehoxapasticulaib) niefitred are
perff | uorpoct anam di ne, hept af | uor obut yryl am di ne,
Whené%q Za0diRij are bothrhydragsn 8né ¥ Hy CHatizEax ddi, éen dherompound is
trifluoronet hoxyl benzam doxime, wth
heptadperabytytamisine) oF aiilar amigloxiae eampoudtlef er r ed.
r at . .
(0049115 LY ETpIAT ARt G-l A bRl el Bkl aocording o
fornnfla (1) éfchude perfhntiatitylanidinek,arylambolips pafusotlkglamidoximes,

her ei nabove or, witlhh secqQndar uratives The
arylamidoximes an ee%vlar%g(ﬁ 36\2 s %mﬁ%?’@ﬂml%ﬂa? 3%9
ertﬁﬁ%@iaﬁaﬁidlﬁéi hbﬁtgﬂﬁﬁsﬁdty&%[a%ﬁhﬁét&ﬂﬂmﬁnﬁo”DOS' ti OnS

particularly those wth at |'east one cyano curesite

mﬂmnmn@vlbepmzfi@@xmehmd tuﬂumomélowbpmmgné(g@nmylﬂnay
ons C

hepigfiGortbihaEhigiii ehs Ao RO et B S ERgroRng o Tormuta 0

maytHel8d fiene @ﬂh%hﬁ)ﬁraﬁaﬁs@ SuchUis iif) GorBdisatesTs of Breferred¥n@@RELemplary
perOX|des such as di al kyl peroxides), or conbinations

compgds goted hersinabsy eramitleseconday cwadvss i ncl ude

(o0 492 Ak, MNP, SO SBubiot

or ganot I n° conpoun I'ng-a

perfhmnmasg)yﬂen,c comippiicions, paréioulady thesy with atleast one ognagentise
cont ai ni ng am no groups such as di am nes and d| am ne
monoW®hamat es, such as N, N -

[0042] Other curative (curing agents) may include perfluoroelastomer formulations can

s

include bisphenols and their derivatives, tetraphenyltin, triazine, peroxide-based curing systems
(e.g., organic peroxides such as dialkyl peroxides), or combinations thereof. Other suitable
curing agents include oganometallic compounds and the hydroxides thereof, especially
organotin compounds, including ally-, propargyl-, triphenyl- and allenyl tin, curing agents
containing amino groups such as diamines and diamine carbamates, such as N,N'-

dicinnamylidene-1,6-hexanediamine, trimethylenediamine, cinnamylidene
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di ci nnanyl i dene- |, 6- hexanedi am ne,
trinmet hyl enedi am ne, ci nnanylidenetrinmethyl enedi am ne,
w@rewsamrss dene et hyl enedi am ne, and ci nnanyl i dBEIEUS2008/051120

e N R BT R i
hexdmethpleAHiRIRE ARRARHPRASRARATRABam Sk Mb@DEGh &V RBexly)methane

car bamate, trinethylenedi am ne carbamate,
carbpmaten Aeditminohropanesmondicgthaimate ethplenediamdine carbamate,

i B RS ot B S 4 U B lones
MosTb&f&ublP%ewﬁdeﬁéﬁr@Q%&nﬂ @hclﬁcﬁﬁ%l hiiyenecBsshry BdYagdhPis used.
optionally include a variety of secondary curatives,

[0043)ich Ble @iringsasigm doeseal requitg: buj anaypleg aptienally include a variety of
; . oir i bl ' . .
i e G T R e R
triazii%ea bmgidpénased ci?;gg ystemote. %I,S(ﬂgiarﬂtspﬁgoﬁdémly asan%amyl poroxides)(if
if used in a conbinatign o er oxi des, qr conbi nations

not Wyed i, 8 PEMEPLREEHHE O iEpged 0 & GPaBPREoRRiRsHRIdASs. @nfompgnations of these
s 86l 513 0UPBYTRLS: b ATRRL DRI ppgunds nd e
hydronisles therapf.aispgeiallymrggmati gbmpounds phelnging alywl paiphigyly) triphenyl- and

allerhf:l ﬁﬂ“i ﬁ%}iﬂg%%an%g E@{@W‘é‘é g‘gﬁ%(g% asrlch 8% ﬂiﬁx&y’é aﬁéj ng?ge carbamates,
suchMsW NddiirtalitéRenehbx frefianane tHidthylénediamine, cinnamylidene

. trimethyl enedi am ne, cinnanylidene ) :
trimgthylepedigming ctinuamylideneethylarsdiqniapand cinppasbidingni ne,

hexﬁtg%hﬁn%@%{ﬁ% glﬁgaﬁ]n%@%%%g? g&gm,rﬁs(4-aminocyclohexly)methane

carblrnsted !, anfiaminyplophexhgyjocedtbhmate, ethylbastdidngine carbamate,

. 1. 3-di am nopr opane nonqcarbamate, ethyl enedi am ne
trimhyisaedienine Cribpme sy M AT hoPBSBamt o, and
[004}{4] sanmet ¢ tt%@l%@itﬁzes FR Qi ararig e f)e?ﬂﬁ‘éroﬁggbﬁxbﬁ’i%ﬁnulations

for use with the various perfluoroel astoner
can iglude thetadditionod fillersshicktes graghitadetithinciiackt clay | silinos déaxide,

‘ gr i arbon bl ack .clay, sili.con djoxide

poty g RERAL Sofnaerl Rt thi, M Rl 58 copotymer

micrOpowders)] bdriv® BEIRR, ¥ilies, tRatne GRedideTacid AtcehaRs) ViR a8 delerators, glass
bariumsul fate, silica, tdtanium dioxide, acid

fibergQranotsramid dibepsuch @e Keviar o plpstigirasor pihseadditives known or to be

i i ) . AP i Cl . ..
oo RS B B SR 1) A e olposis
usedpn séthicondietaashd other particulatetdensitiverapplidatioss, phiae fwhroptiofiad fillers not

o T B0 S50 M O  aB Bpes.
[0045] | | en@ H&ﬁ@lin? Bgdtt ShicR borddiab el RS nfijok tPthe séc:)%h?7 bérface

barium sul fate or fiuoropolyner particul ates e used.

(partjcoialy) formfeemingradiiveld-typpessnpeation); indbeded s combletperfhiarsgtolymer and a
oo e S PSR, LT L5H0 08 e

comipigéd follotved By uies siﬁmuia% Cyéle."HoReRR! it is IR WA ARaebse SXfthe

t he bondi ng agent may be i ndivi dua Iy di ssol ved and
ve

inventiparfo fsHepmpeundothe eomponeptsand thenglissalve the eompoynd in a solvent.

_ S oY ¢ & :
Metd3¥BY Elandisaisd 18 el Club RS SERD e e AT b
techrd@uaniauhlart or @1y20bv developed and a detailed explanation of the compounding and
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Met hods of conpoundi ng bondi ng agent conponents nmay be
according to any known technique in the art or any to
W(beood/@wls&ped and a detail ed expl anati on of thBCT/US2008/051120

oun andpr ocessi nmet hpds are cessar ) )
Pm?ea ﬂwﬁ? ReFEP LRI R § }%t eﬁfa@g@ﬁt‘) ﬂi?\l&ﬁste%fo‘ﬁ"emon
For %Q&nﬁPé a(!&'\/&lth%QM@tﬁB&%bm ar@ e CRERP Hﬂﬁte?&u@ﬁﬁ Plastics

descri bed in International "Plastics Handbook, 3rd
Hardbpok, 3ff Editia; Su¢chting, p 54555. Fowenenetie preferted that the primary

e GiarLoriapbnlf amseoe B ARt e o R pPGF BghbinaioR
[0046] DI I}ﬁéhlss!bl‘vmé Q{%@hpbﬁerﬁls SSfotnvihlAxbrt, iR pReRReDSINént &r dissolution of
formulation, the preferred solvent for dissolution of

the grable peefloropebmerivg Speroyatesnt that is able e disselve atleast Fagtourable
perﬁtf‘or?}?dlgmér C ?A %glgﬁt\é%ldatﬁoge g)?e%&ra{)lg tr}rl%érjizse %gﬂreg also g}ssolvef gle curative(s).

Solvehtﬂbivﬁlgtthe d¢shred dha&scléﬁ’ﬁci fe kaowaln the (aﬁt)and Sﬁdlu/c&rﬁlﬁonnert FC-87,
haw%_%ét he desired characteristics are known in

FC-§44F FGrdV gad/ ok Gty sranmencially evagiablerfrom 4M and apg 51m11ar solvents.
Hodfé%e? [ Q{dﬁfd% LE‘1 r‘é?bod ?1%%518 b fﬁxo’?ﬁﬁﬁﬂe& ?tg'vgnti A3

'sim | ar solvents. However, 1t s e un rstoég
whltlh wtkmmlloe ts b devieloped, |t}muaeczhp3!db vidissolvng thereefrponeded curable

et B S BB et
comiPpRirhdddPefRRrddBtoma Tormiil & (@b thetpeﬂlu@ éﬂlyn’{& aAd eHeQhrative aside
the pri mar)y conponents in the Comgun e

ny solvent

frony any Fdfbﬁl‘@é may besedrwittin fherseene qfithis inventien.
[004973 (rjlf lt F%geg?ﬁkaﬁ%ta?%o%rn%f ?(ﬁ{/ Vge lg%g %eagoglf) m{a % about 95% by

weightympte pmfera{bQOeﬁ)ht 9% fteatsduk 95 %hﬁ vtzeighij alﬁlrmmﬂﬂp%@érably about 94% to
SO t e s, about 70% to about 95% by

abow&*S\é(er wiatsh 0{)'?%%@%8564 v?%mrw@é%% about 95% by

[004@ | ghtrpe @RELIED féfﬁégksy oréfaRisly Hésént & @@lﬁkﬁed%éfﬁhgﬂ in an

wei ght of the f|n|s ['ution r|or to cure.
amonheatout Hlte apaut 25Udroweakltreord mef@raéaﬂjealmut V%o eb@uttl 01’/<rby weight,

and st\gﬁegeﬁfo(?y Qrugtl lgotgfabptétgﬁ@/gl y:g%n b oyt n;tg%ﬁ)?alab 7 th)()? t?xe finished
solutigh gm'he @i ag@ﬁﬁ is preBrablaBlagera RO bl arill%ﬁt of absid 0.08% t*é)ébout 5%,

bas on the total weight of the finishe

mord greetnibl Abowd. Ot faigpostt bt pad @p@tﬂmfmw AR O gt 1%
f Vi
bas r[%%ﬂtt(gﬁ’l V_YL /g@;& é@ i@r@léﬁfh%ﬁg&&l rI?er %) tcH%: g ygr%fé;r%g Ig}/at he weight

perdontdgératio od perfiuoidffolyasee tb ¢ypimg it dtedfinished gd;iuumi bé ftmut 30:1 to about
finished s ign jor to cure. It is preferred that

10:1, W@Fedﬂ?f%ﬁg’ﬁ%gl?ﬂ“gé@ ratio of perfluoropolyner to

[004193_“ nEuhaﬂ(lﬁQﬁlefﬂrﬁHhé@ Ssluda], Wel H?)'ﬂdfﬁg a@ﬁlﬁ lﬁEa 04:9i]ﬂiti‘lé1}r?;y eRRMunded to

nore preferably about 2
formna k@mgomﬂded b@nﬂlwwnsmddhﬂndlsﬂm ibsoluént dn aagerdancenyitibthe above

pretitd nefecnlpebhen WFSE VR P CRaPOERES H 2PRSRA R it e formed
mtofsﬂlﬁll@i&vsﬁb lf&f XaiPl ﬁ@ﬁ&&ﬂ&l@ﬁﬁﬁmugma@kﬁﬁeﬁhm&é@%lﬁ h@issor, or
conpounde fiour agbtymer m ght first "be forned into
r1o

simitaggpiting appasetup guit ethe nmersled asetdndicaredii Rrefenatlnthe gieces range
fronf4BouPb. 6?6 1n%h§s SUbb&0. 2% hches in 51|zeszi¢’n% rhorg preferably about 0.030 inches

on average. The pieces can optionally be ground into finer sized pieces. Preferably, the pieces
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simlar cutting apparatus suitable for the intended

use can be used. Preferably the pieces range from
wW@b@end0s910 i nches to about 0.250 inches in sPZEUS2UAS8/051120

nore preferaply about 0.030 inches on average. The, | )
are thep addedda g selyeito pughiay thase gieationediahevs, prdiibien grisedy Mixing the pieces
. . I : .
in 6 R 6 Rt SRRl DI BAR, KRB R 4k Buflon of the
perfiioxemblyrivendormulatien ipicethe solventt he presence of a sol vent,

| ball .mll, facilitates.th ] \
100365 < N BT BT 6ot P meinaprpRSPSTS e SoPERE pespbis first

dissbived BPdo1RIL.- I SAER D ncidCa PR SSIHAM oluits ) & folh&d by combining the
65“ mary conponents of the bonding agent 1§ first
cur:

lespesflyardpolpmsowitk asolvent is ae Amauntef Abaiit 240 Abows 0% by weight

e 0 A S BB 0 0
by viiglalbasid oh the taaklowdigth @PeH)firveoliffion C Arsaparéite solution (solution B) is

per fl uoropol yner, nore preferably 2 to 20 % by \NEIght
formgdcbyrresrbining thercairs dgeststvytmoselyspt Weangmounh geabogh0.02% to about

0 ' of | uf.j o, 0
1%, 5 SRR b 19af U o Lo BSRANIb0 1 t bow 2
basedgarthe totaltvreight 96 kheesatonidrsohmioanThier the twa bslution.abSbkequently

bo 1Q% nor referably about 0.02%top about 3% .
COmEH{?HﬁPﬂégﬂ‘b% B8t B f&ﬁ%hi"¥‘6%°§ eemaig thoyoadicye dhe desired
perk i 8L 8L oo B304 e ISR s
are ysgdytheyomayp he hddedlin eithay ofithe twontiial selptioheon indhamskedeolution in

the desjred rcentage ;of the curable perfl uoropol yner
a°°°£§ad’°8W*&‘tﬁ\?é’?‘%"“ﬁ‘ﬁ“‘tﬁ%’%inished sol ution. If additives
[0051] € Umes enttddinémWwhes thelBedlingdageht I8 @pplRid tb i suvfice of a

initial solutions or in the finished solution in

perfiyioresiastomss mgmierithe bongkng agsol efrtharerraticmpetiment is magpusing the
s ARG} Bt RS0 ATk R ol o s

to whipbrit is 66 b¢ weldpd.cEethe prestrs dinodiment tirstshadingjagentichr irchue any of
bstantially th fl t g
RN T —

curai:iire(gﬁ to be wel ded_. In the present enbodi nent, the

bondi ng agent can include any of the conpounded

[0053¢r f | lnansaibadinansrthe mveaticatingndes agnetbestof toadinglagpeefluoroelastomer
keh rative(s). 0521, I n an enbodi ment v

margtl e BRENERe B EPRLS Frhewbidia Py Roing HERRE L RBling o

curaplerpet okl Anéraint a ciHhe agank aﬁ@c@in@itﬁé?eﬁ%ffaﬁ@a B¥rfluoroelastomer
contacting a first surface with a bondi ng agent

materighfiial isibagded to dhetiistsusiaes sushitenl Srapestiucsprlasioraermserial formed is a
coat%gﬁﬁer.aﬂpsuﬁf bnB8diddGts2E '%{1(51?% g%gn?}snﬁ% be sqlution that can be applied to

uor oel astoner materia onde
a sutffacestf a subdtmtecbysanymutibet of dvavaeiohhluneane bachtasspray coating, dip

material forned i coating layer. |lnp such
CoAtDE YRR L/ erp Skl WHH rReCiRase 1061, 2u 6 oAb TOE RS, generally
referedi oS 18P Iférﬁﬂl:d%iaﬁpﬁrli‘i{gf A€ BnRfieBsofiiRA kS 8 ﬁn&%te? R¥bstrate 12. Once

nunber of conve onal "neans such as spray coati ng,
the bonging @g@ritrsg],utim issippliey, itliageed mpsitudo dortihecdaiting 14 Wonte the substrate
is coat%]a%rh%arxltcc%clte% aFII)pCiied.Z Thé'héa %§rcﬁg w?ﬁ‘?% rdg;t)e%’din eurf)%rrl ?AeJ %eciﬁc

perfluoroelastomer formulation used for the curing agent, however the heat cycle can be
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referred to as 10, is forned by applying the finished
solution to an uncoated substrate 12. Once the bonding

wag@anees ution is applied, it is cured in siteCT/osSi008/0681120
a coating 14. Once the substrate is coated a heat

configured tq proxiss e satficient ampunftof patifar agufiicignyamoyatrefimmey effectively
i
curd B Bohdiflg 3P ?‘ﬁg%%‘nﬁé 4t Q6h B3 hQAGhl{ AhEUhAYIORR, iHB&U or other
radiagvoiiring wiethodsas etl\as dptienad udef dfpressire a Nﬁuhtth@fnvbm;m should not be
for a sufficient amount of tinme to effectivel o
restrigfed Gy SECI EHEe O APIEEI RSt %ﬁéﬁreffﬁwﬁf@aew st aicpbout 149 °C (300

°F) EHGlpHt & eﬂ%{c hlﬁlllgﬁt@é’.' Rb&E Fyer, | € EdideR eeruPeeﬁfllf A atjehBing upon the

curing ods as well as optional use of pressure.
typa/#ifi peefladrepdlymendridanrisp egdnd usedtin e MHmodamerdomatlon Such

curp byt 6 e Ho S b 57 L £ P
prefelabyf &put HERY EI00 PN dbdl 17 dceqzs@ PR Wil d@'olrdmé/@ Iskill in the art will
dependi ng upon the type of perflu

oropol ynmer and curin
undgxgtand thag eeringcanditiops wwmﬂb@ﬁsé@wmnem@ prd that sush tenmw%ure ranges

o SRR RS R L TR AR U0 38 4403 By o
perfl@26el tgmérdfoanalbtion £4n 6€ugeds0 OF) One of ordi nary

skill in the art will understand gwécurin? ) )
[0033 hdi Aftshkeay aprylg,vp?sﬁ cgql%{n@jﬁgptl% ¥ ngfngcessatily g @pplied at about

ISOm% A rSottied 3 ﬁﬁ) St-0k ¢ rﬁ']%éi"&qféc%of SREsdvetd dift hours or other

resp ect to the copeo helnventlon SI ncC a
suiteldle Bmte)cydb tineasf deponding azsttwrresultirtgmupmepsohslr@h rArpadditional cool

Af t r heat i ng... pOSt curing may
do“ﬂ’ptftfl%ﬂé ea‘ol""é 8‘(‘01??&98@%& lege appl i ed at about
[00545]0 O&1thé@h BE bredént @infb8Hintant hatUeen @&Ehbéwfbﬁcoatmg a single substrate,
enperature for about seven to eight hours or other

the mcpsatma@y Ao wsyé tebandrie subiistes degsthenas amadhesiee px hogged layer

forrﬁé ifﬂ%g&d'rbg@éegﬁ t g%os@@ fjf?+e§ (1@ %ho&@%glgﬁ’%&éa?ﬁmfgd or other

mulﬁl-lhmetgt’trdchtre prtemmisoebm% tmbdndlmsthﬂeeelnnﬂﬂﬂma] heul-pfanar surfaces.

coatin strate rocess N so be
005854 T8 SenttsatoroSheierd SobpdGebHnoLam L Ldhe oigulgf substrat
sur &ﬂ?gg HubSfead Qa(d"i?éjus'e@ tosfotrﬁl DRIAREC 14X ARBAH any type of solid

ces (not shown) such as in a |am nated or ot hér
surfaed. tSuch avyleﬂuecbeéasmm goagingb t:ambfyusaﬂ $wcdabfogsed mageripdh ghetals, metal

alog e LR P S B Bk, AF Esaule SF Bpigily

elastéiné@ityanddhdrt Hakadter 98 BshcakigngsUtht pb&vetapplcatibt in 4 Rédeeaeiety of
can be used to forma perfl uoroel ast omer coating on

areagripclugipg, ssmieenduetos PROERSEE DAty Hopsy aNd raMHEICA 1S passivation;
han?rlgl?%(%rqg%hg@g?ﬁg?lgﬁﬁgd& @?gﬁxeﬁt%maﬁxég?sr &itbAbfive Ma@o%pace parts

ass ners conposi
andauffadebequipieent Abjet toslsigh toredsidne. gy riildfiedd gfhcbda&‘flj?tmmoce{ss

and |nert character, .of such coat| s, t hey. haye . )
eqw&a}ﬂnr )caa thsfiken 18 a0qitien. o ?(@Pygso%fs ,re ﬁ%@ﬂﬁpw@aﬂy inert and

(ﬁ@[{fg{conductor processing parts, doors, and equi pnent;

sur

‘ace passivation; handl i ng or nmechani cal tools;
[0056di c@he esptingsmany alaobe dmdl toeffpctascarinapplizatiors in which the features

e R BT RE A S, A BT SHL SEL .0 cions

which a very thin silica or plastic layer must be sealed with a heat- and chemically-resistant
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equi pnent) and the like. In addition, the coatings as

formed are highly chemcally inert and insol uble.
W(@QI@B@?M?S]G coatl ngs nmay al so be used to affecPCHUS®A$/051120

I I lLic wh he features are t mal |
matflﬁrga}la o }a g%tilng%{nalggﬂggspexse&dﬁ\stsga anit%ethgga qq?aces such as those in

aucra'ﬂaekirgﬁfé § WhBre iARBrviCeast BARIitidhs \é%ééa tie ¥ ¥ra§-.€é gbtn_ge for other

silica or plastlc  ayer must be sealed wth a
elaswr% sushiag alttiles oe standand fineroelpstamers Thueh s Viton@).

(0077 Béen ST TsE S, RBeb e TR e S Sy Fifrice hpsomor seats,

thert BreSRiftéhC@es! B 0B hEtPRSMENLRER. Hitvel&TRREAIHIsSnisBBORighly
for other elastoners such as nitriles or standard

polisheddp aHpet stserke Mssubsiantinllydnogpasenihe pyst of buming smbaeals. However,
appl{i){?g?@ gF & g}ixg é?%ﬁlgﬁg ggégﬁé@éﬁéﬁ%ﬁ%uéﬂ‘? st ? clu{ éflfe& a seal between

re are curren
met{ulrpaals usmgaﬂmb ablidhed ard kks &pahsive owkbsigface.t hese seal s

hi ghl h ff |
1003 S aflighs e i bepatings canaisos i itoppisesahere 1o surfaces of
expe?ﬁﬁile rffld) é’sfomé%lﬂé&fé;% sl f:t?Ot , &aRt #ﬁgetgﬁnd the h]ke)

desc bed erein on a 'su strat can ect a sea
[0039¢t vvehlranrmtlmldlmmt,tthe pesseny irvehésrsprpeidesfoed neatichd (@s #lustrated in

. _expensi ve. net sur.f L sol ution
Figt BER s Blocki e igens kD RERPerdelor il open ageal (.
an GoHA BESifmilaf sHRPEERA])\Gat ol Istéek OThaetA MRId fIBkE 88 uRAHefein means
(such as O-rings, seals, Sé%askets and the like
any preformed siask maserial, regradlgyscf shape qwmss-ismomlwné@gaumth@t can be
usecﬂﬁ a@g illustrated in Figure 6) of bonding

Udrel ast oner ("FFKM') nenbers, for exanple to

[006101)r m EhesredlIstock 13, 20 @igut Ba gl 3) lspmquMedaismgaﬂys:em&ehuonal
molcﬁt@t of rod st ock. The term "rod st ock as used herein

&REOCETHPUDH % SHeign oF sURPIREQ alding: Sysh goddiag grocesses are well
knoWwh 8Pfe @ft a8 AU tIEE Ekﬂﬂﬁltloﬁ BPfhRYS Abt rﬁ@es‘éﬁ?tfo%nﬂﬁete

used to make a seal. [0060] The rod stock”11, 20
undqritprdingofithe amelgbl)vqngomr Emﬂm he @rajﬁxrmg)renws which is typically

SstSUGN a8 Sxhrusi on o
R R T
perflibstasiomek fanaildtiod dnsFodting ltﬁe%fbrﬁkﬂb}.ﬁil'ﬁﬁéﬂﬁtoclﬁ léaﬁt%'imeﬁly cured
not necessary for a conplete understandi ng of the

perflyprostastomer Eht Fegrining eyring typisalreeorisduripe Bes oee-fommipspcesses,
su.chiat§ p?'ééQ—inﬁﬁJlih O%ﬁ ;j)%sPE’ureSO"e heat applied to the nold
a a

east parti cures the conpounded
[006pET f | With mdbmacmdhgs‘ 64 amd b, itlenperflaoreélastomacpréfierm or rod stock 11,

S TR Y A ——

formAL4idh S PEMEhBYG tROS: 1RSrBelh Q5o %ﬁ‘)%ﬁ ?? 20%I ﬁ ¢85t about 25% to about

press-nol ding or oven post-cure. [O 6’] reference
95%tcyredi ddeth®ds adl ndmpbundlltgqumﬂudrbel@stombﬁsmmwlomrmaayf lwaccm'dlng to

any lgrg)%tte&rngw%gjh]t %0 %S@gw%a%vgiﬂ%ﬁ Iﬁ‘g%g dech’ﬂed3 expﬂmatlon gf the
comPRIntingene 9&@%&@@1&0&1@&%& bt &Bessﬁg%leef éﬁﬁhﬁlet% RBderstanding of the
perfl uoroel astonmer rod stock 0 is at | east about
present iventieq, digr example, conventional methods of compounding are described in
International Plastics Handbook, 3™ Edition, Saechtling, p. 54-55, the contents of which are

incorporated herein.
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95% cured. Methods of conpoundi ng perfl uoroel ast oner
formul ati ons may be according to any known techni que
W(i)mo&mmsst or any to be devel oped and a det ai P€HUS2008/051120

| anatign of the caonpoundi ng,_and processi ng jret ho
[006&} e nbite TRd stosk 41 Jaag pfirshend, iy withsa pig t059§a15 Fjlogl sg%éce 15ina

F
shap@viRAYs g‘ﬁnéé-l N biefarTGhe E2680RcBon gﬂaéﬁnat Afting ff&dﬁg other

of conp g are descri ed in Plrast |
shapbl&ndsbs:telkt witlt the betedded mse Sehabkbh dved, sqpareﬁzeetﬁﬁgle tdrghe like. The rod
s of whi ch j.ncor por at.ed herei
stock 359 e seroRg ncs P4t yigh & G- i@aowlﬁwf%cegé Pt keperatly ciroular
shapel 0Ss-sectional surface 15 in a shape which is _
generally circular. The cross-sectional shape can
[0063] t er Asesed diesein dhetaym Swold? 1$me@é tackrnedly erenmpass #nytjpiaing together
ded puse such n _ova an «
of oy entongn WE R osiibeetny ugUiidier. SERBRE Ry gotia “ploe
fomwrphyslaalgra@a@raa@b Qg catibieashemidal mﬁdhnﬁln@%ﬁ@/bﬁbd)ﬁdlng between
circul ar shape. 063] As used herein, the term'

eachi of theste onneshe @amcys trieongldedsanipe pendingrgent Jewesr. lb$h0u1d be
und{r% ‘E%Z&nloto osl : hsui']ﬁﬁesqul ec‘f‘n%%g?%@gﬁ Iacg ﬁame ,me%terlal The first
end m‘eytsﬂ thatddysteukdl lpcraﬁfbe reehded tol ﬂlersgcandreablléb oﬁmdls(m:k 11 to form a

M R T
endé%i@f (as ShowdRutig j&? wﬁfbﬁ%ﬁﬁ B@ @&mteﬁ #ont A€ shin® p&ﬂﬁ&%blﬁﬂomer

surfaces need not be forned of the sane natert al
fornfulation as metl st@ek bf. Theeweld orgoininig vatiousends of mﬂu@x@ehﬁomhremd stock
. ~Sec den 13b_qf. ro st ock rc
is fopRg Y oot b2 Rptfeink 8P ek Sfis el of e BeR vt £ g agent.
[0064?: a BiecsondingQgest €itier 2h8 St 6t aﬁ&dﬁu&eﬁ&preﬁﬂb of a%
own in Fig. 3a) which can he formed fromthe sane

perflyerqelagisimss forsraiion tp s solidoAIugS of Bdhe faseyofprolufige of the

f
comBle B BBKE RGN AR 4 LARLE e o
surfaeef drdod fstobh é1r @be bd)rmh:rlg agenhis ¢hdn@onliactgd agibrat leaft@@e 4f the

The bondi ent r in, form of an ext
surfggag b ened il SBbbe SrUrCen Beid fEm R onang 0 griiels fobfepg such as
13a,%r HOtH (ﬂ)poﬂhg' Qurfa‘éﬁs isfich 438 35,0138 di’fZZe't1 2@6' it RO tcdHe Wél@ed together. As

corrpoun ed perf | 'udr oel ast omer formul ation is enpl oyed.

a solig “plugBlitiean ba mqr@ly inserigshbateern tyrorstefaces te bewelded trmpingr such

v e Lo R B SRR B E e oo

is sigypfelinegt tbfok bﬁmﬂe fagbdnsiack &1 e@ick,T@efembly @ntgtisg the surface.
surface such as 13a, or both opposing. surfa eé(g such

[0065§ 133 operaforWhepaising ahongding peet dn §Qiutinn tgereldfvo ends of
perﬂ%lg ia@ﬁ‘) er £5d &o?&b%&hﬁrgfog gxwﬁ: 1 Rm G dTﬁﬁg | ¥ léa@ﬁﬁl@ts&[‘#ace of

meen WO surfaces I'n a manier such
one bhiht ehdvee. g)L 13n imﬁiriitiall;mmamdtwiﬂhhe bondimmnu phhe doa’um can be applied

curin roqes ing. As. a plug, the preformi.
by agy flwag%r&? Yenfignal s hpt tpra oajaeedin £ 10§, Wpishing, leyering,
and BeQike! 88t YecoRALAF 1 10& thdRdSHckaT Snayl 8 tiohally be coated with the

operation, when using a bonding agént in solution to
bondieg a@dnﬂwhenmlda:ﬁg two ends. of the same rod stock. The two ends of the coated rod

stock 13 are then placed in a fixture 30 (e.g., a splicing fixture as shown in Figure 4) to secure

one end 13a adjacent to or in contact with the second end 13b of the rod stock 10 (as shown in
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per fl uoroel astonmer rod stock together, for exanple to
forman Oring, at |least one surface of one of the
wepas/ o278 , 13a is initially coated with the bPemMuUszN08/051120

. agen he coating can be _applied by any nunber of
Fig gt e F51E8 Sorearie nbamiad o poapmodhi Fzodalogk dodersigand.
alighi e AN Eedild pRCrt B olbfiod i'fho 366 ABCK FEED HofiPthem in place
withih éhdofixtdieity). Aderieatind prevsirdiaregenerally supsplied by h@resarie which the

rod stock. The t ends_.of the coat.ed rod stoc 3 are
ﬁxtmémwa@&@ Rpdrilpdoct s 6% e9aa.°p5 aélena%ﬁoﬁapf&i &g e cycle o
the Bondi®N¥gent. N Figure 4) to secure one end 13a adjacent

to or in contact with the second end 13b of the rod
[0068]0ck The fixtme 3hinghndeh&befton pyrtiom A2 afd & taprperdm HanThseop 34 and

CGO dat e e rod stock 11 for sjze .
couGL G BE OTERLRE 15 Bab Bl S5 Ktpd OF o3 Bk matra.
hingd3® dodéle@sitehiep BPehBbARKN ﬁﬁdrﬁoﬁﬁb dl16Weme fitture! 3G6 open and close

within the fixture 30. The heat and pressure are

@dé‘éﬁ]é&'fh‘lhf?)?o%@}gﬁ?qﬂéﬂl neytienspf dheschannel 3pd, 8Abt he fixture is

t : j t |
100873, AhePBlolp BieXohiha rdd olk ) tife HitaREDh, BRUARAR 20s closed and o
hea{ QOBG} afipledf Tht heat cﬁéle iwilt Ivgn%&&pmdgcg dpom tgms;iebitﬁil@ padluerutlastomer
a.to ort.ion 34, The t n ottom oriions .
forsy e et o e P inggonts BN e el e BQHETRg to peovide
suff%&éﬁt inOGHt JTHERIbPA sufﬁci@hﬂl BfouRBo RS %Céf%cﬁ{?fﬁ%f bAR RAbdAafhg agent.

ottom 32 portions to allow the fixture 30 to open and
An efifeptielypyraddoatling agentds onsthatnesulisin ¥deasba partislly afred he

pr SR 5L BERE!  T99 Had g s
is typltall chiedabeyt G158 foabamd SV br up BEattRA99%Y Td the \Prdsknt\eaibddiment, the
dependi n‘g upon t he s3peC| fic perfluoroel astoner

heatreyeieunelpdesheaiaf abew 30D E fes AbPHS misRins; Hisayete therqyeing temperature
' ! . flp
of tiaRht GHd &Hfé\ga{i’y ?gpreﬁgi[ﬁ 'Jl?lf'hl'i gxg é#% @*ﬁ%ﬁﬂlﬁ%@l}?{l’é&g&lt& gﬁﬁﬁg agent used

amount” of unt
in thefffeefiudreadasporperformidatidmandi engphay derhperdtnres fcodetdiled lajove in the

cured bondin nt is.ane that.results  in at.least. a
coatfisEpuitRl b B s St LA g fiicbus vary
with¥1astinérSsy§idig en@ RBHRN téifdataRAged 8% not Tiehde@ Btbd Bmiting with

agent is typically cured ‘about 75%to about 95% or up
respe¢ ta theicomookthe inveriony siseenyaristiboitentunroclastemérdarmulations can be

ycl e includes heat of about 300 OF for about 8
used
~ M nutes. However, the curing tenperature of the heat
[0068y c| eThik héat\¢acly cortfibings RGubfaialln éf doy felyddompleting the cure reaction
per f | uoropol yner, and curing agent used in the
of tbﬁ LTOte SraGHeHrIng AgRRIE Wishin Sircbopgipglaggnt that subsequently results

in tHe SRE bR Lectﬁti%l;}ﬁthg eifd #&ﬂuﬁ@%\éﬁ?iﬁlgrt %]stejtﬁea ??ﬁvhmbﬁgﬁﬁstomer of the rod

cont ext . e ordinary s
stockindétestha heattclyele, thesplivgd endsiahibe pestwarey anabdut @8&SE GBSr°F) or other

. ste and that such t erat yre ranges are n .
st RARTEC B PPt PO VR & SRS 5 Ofe WD serngs oycle times.
An a%dﬁﬂidnﬁ]l\/c%m A& tidk0¢ 6n@h%iﬁ rcmggﬁén shtipRll Eg g{)ﬁ?éda%&&%my the

ormul ations can be used. [0068] This cycl e
bondingegenb forming the perfluprmetastairey splice ioturéd tol apoutdifdé at nategl above. In

addi{igne toTitatcur€ g}cf:ctlés?ﬂ is also within the scope of the invention to use infrared, UV, or

other radiative curing techniques.

-15-



10

15

20

25

30

of the perfluoropolynmer and curing agent(s) within the
bondi ng agent that subsequently results in the sane or
wGeeshae1ss al |y the sane perfl uoroel astoner as PEEUS2008/051120
t he

flyoroel astoner of the rod stock. Afte e heat
10085, ¢ 1Bisiedine prdst e caRINO soatiew of nfis peviga tinignds to
forfl@ vadiefy difsdalRiy ritigh of yﬁﬁin%%ﬁ'e?, sRapsek, 40 cBnfi AR TFE! Yhéresulting seals,
for about seven to eight "hours or other suitable cure
whigh eprobe vere dargain s haveonaired; dnslistinguishablaeyendhomegenhasuweld(s)

1pnal | e _applied, Preferabl.y the bopding
confjled 038u1p WY Remba AP ollF Sepil SEfrich. 16 dolte
perflgoraélastom85i/eld hat tHe@ama bo¥dstahfialBAHE bdnddcHethibt8 B3bmPBkitfon as the
perlgjycl es, it is also within the scope of the invention

épraalastomen g stpck UThisgavantagspusty epsulfs indheoserl haying the same highly
. e ' di . appl |
T N I
are waré etlyerable s@ ahdnnigalrand@s plofsicabatitck thanitiend sedokbatk, sealbaterial.

NSRRI R AT
the SRROARINAILR orkél Gffer&R £t rb@ st%@l@}rﬁﬁé"ﬁ%ltﬂe %aﬁgﬁgﬂuoroelastomer,

froma single-step nold operation. That Is,
the presént imweodomistnobimitad toobdndingtsheh materials onky e pneseat ihyention can

tde m cad. C ositio s, th .
olso B RFwER T SR SR TBE: BT bk s ram iffrsmispeptuoroctastomers
sucli 8satlyt f théipériigordeiastomasidagribbe abARE FiiB& the ii®%nfbdédn be used to
chem cal conposition throughout. Thus, t here are no

bongd,on welbyasioys stherfypeicaf nsrirorshstomgrasuriaces najlimeadafbrme - insheet

I ' d stock
fore e S Lor i enhaREMOLE B BE el Bple® T Odent *°
[00E D o dImanotheh ambbéierent] #eqresertintartion praliideg fovwmsthod af pstting a
f the sanme r.od stock or .t di fferent pieces, of rod . v
Peffi‘{%%ﬂﬁa%’afé seal i as illustegied Hbﬁ%lmﬁ éra&éﬁags’cngmndm@gent as described

in aRy 6508 kbR BIdARerit$ APhisel hBtchPshd PoRAMFRYSS Yhdterm “potting”
materials only. The present invention can al so be use

meang fillgigdn phigansi42rasspares petweersa exfal #@dndsa srekglaedié4.f Tlanseal gland 44

: i t r oel.ast such . as .an f.the .

s o7 S0P DN B8 SRRRY 515 OE Pt e ch s s
and isnitdess iseal. darthibembsdithehy) tHedddmg apet s Madddorithi® tHeaps 42 between

types of perfluoroel astoners surfaces not in rod form
the sch| %frs{eté@ sqabglend it Adiar pSHing the drndiag pesmt.ithe patiapgonstruct i.e., the
I r 7 I e '

R S R e
eightmirytéd. Ukhedehtareitbe boeling apentmdids laussultdomak 4 perfuguelesomer

nd 7.,usi a ndi a t as describ in an f .. .
bond h@Ger e Seflg G Sk A LERERL R o GRAES AEe RisARLeodiment is
that HieCperfdorodlRoth & sl 400héd R 9ecut®PBondedlth itH@:%eﬁl{kl&Hél ﬁl}ﬂﬁch

42 or spaces between a seal 40" and a seal glan
advapkagegesly logieampnrridenlationtoy degradatipnfos thegutiniary seatiag enaterlab due to the

a8l loht TPuE sl TPl e v

betwlen tiengala@emnt théglahdtheshohivitiéMpdricul4RRSnAZmeitve Bhaddhfon, the
seal 40 and the seal gland 44. After potting the
bondyeliminalys Hyapletive metiemand henpophrasion tbetwesn therseal andglandofurther

e L oy 0 soen 12 Pestec
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ei ght m nutes. The heat cures

a result forns a perfluoroel ast oner

waeaB/od0sand the seal gl and 44.

ese

o3 SPRLAR o et

t he bondi ng agent and as
bond between the

An advant age 0PCT/82008/051120
st oner seal

# Dpiting uch as seal

agat3V 2 PlaAg BAHSS ¥ny Wlﬁar%hfpbfiﬂb&tﬂwﬁs@{zd SR alad |

the primary sealing materia

tQf
due to the additror?(a)lllgb

perfheqro¢lagomer seek anevarietyoof glarsl snefacesafod examaple,Sforndteofandtsls, metal

o e, G BRR s e R B

moddgitdlgrencéliterb@iickueh bpplitatifs

hence abr asi on,

bet ween t he seal

eal .40
1>(,‘ afﬁi ér}eéaf} .
offge. RicBpoiRg MBI AR baRskd in
and gl and, further

Ec‘:j alﬁcgresurfaces are

varighhbendsd elang applisationss inshiding seraicprivctopdoars, gakes, and other pre-bonded

Sw{tqgé)%)ég?@ : as sea

suc agal

l'cQtEchn% ,hzﬁld%'i'@ ﬁﬁﬂéulﬁxﬁgﬁﬁgﬂg{ﬁaﬁ g&%}%ﬁ)lnlédtfayﬁé gx% subject to

higlpeortastan such eoseadesstductor manhfactodheeshditons.be used to pot

a perfluoroel astoner seal
surfaces, for exanple,
pl asti cs,

on a variety of gland

al | oys,

forlﬁ%d qf netal s, netal
conposi tes and tHPHR&L  However, netallic

[00&d i this dxemple, o jargapdriuerselastemanstl wasphade dsing Chemraz® molded

ount

sub%nﬁgnscxg

T e e

config@rhtich, Reherehe tHe GOSN RAd BRI, coflRtse STwPbler0diRBlar sections were

pre-bonded surface sealing

appl i cati ons,

and are

pregaggd: | Ehe Eectapgyarsegtionanslicad Fransypisely actosnihe dong-siddsi poetions of the

recthbI €l AR A

ditions.

r@ gvgng P%ﬁ"—gé?:fa%gl}]%f Eﬂdﬁﬁ?%lg Vel foﬁﬁ?&! f ’ﬁ%t (flﬂétlzl}xgtg sections

S eXxanple, a

werp trehsliordosel aa 4 finmra odadndvshsrterrdeo tgiappropliseiagt o form two

o Sl o

d been curéﬂ, bgt,not .
arjeqd pieces were joined to the

g proRsean

two GRAzhEiEAdsABing W 8ing a%laﬁ ah& Qfs?lﬂgxlxéaﬁm th P50 F’esgltant part having

corners. Two o

her circul ar sec

I ons were prepared.

the shape sheovreindiig. & section was sliced transversely across

00%ie, | PSSR AR Bk

a gy

%%I%nlglgg indis taeﬁgea{:lwgac?lastomer

formMlistiod Hattlgahe fflobimGonweiient, e Mol iCpdtsHY Wsighto form a

rod, and shortened to the app
two straight sections of desi

ropriate length to form
red |l ength. The resultant

+

OOEJo EGRIET o P

ght * secti ons using a bon

AN

ng ‘agen plicing

mmﬁﬂepa&@ﬁ@ by first compoundi ng

[0077] xt uCerable Pecfluvrépolyased t ant plgpnoms]av i mgo t he shape
i i i gent used. \was

0B £ | Hor oel ast oner

Oy B T

[00

onstiztuents—as
7@?8%0n'p?)'r51ent s [0076]

[008B3r t sPdoyxiNeBgiud (10 Bydteabl
Ager}too [0079] Silica [0080] 9

e[0084]f | ugr opol yner [0078]

[0085]  Barium Sulfate

[0086] 32

[0087]

After compounding, the compounded formulation was cut into small pieces,

- approximately 0.25 inches in size in the largest dimension using a die cutter. The pieces were

then added to a jar having Fluorinert® FC-77 solvent. The solvent was added so as to make-up
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[ 0081] Peroxi de-Based Curing Agent [0082] 1.5 [0083]
Per oxi de- Based Cure System Co- [0084] 4 Agent [0085]
w@220080m7R| f at e [ 0086] 32 [0087] After conmpounPCTyS20081€51120

) f | ' i Il .pie , .
0475 BRI EF 0T SRR 88 5 1 S B o 3R comtimuonsty
rollétl 2 BBORTortEbipht Roud © fBih HRIbond#i@ apbCES Were then
added_to_ajar having Fluorinert(r) FC 77 solvent. The

[008%]| veAhe herdinglereat wes eostednrank endipba fissbyodsocksimennlier ahdplaced

< afs | 41t T ' .he ace najar ml
witfty el b8 B B ShoVB o HECT pE e Fhethndlod stosk
merfilbermThb eedond dodgockgaahber[vi3&Eh chhed badpliatdl ARAts\WAS was pressed
ed on. one en irst rod stock nenber and

coa d.of a f )
aga’aﬁtéb% 8oaked endrpihefnst sodgtack mamber.s ahsealing Hsfreswsthen ¢losed and
i enhe Thg .
el st 9 06 ) 47880 SAEAILEAS L TRARE o] s
weldingpracess eanchenfasmedt fous tiokesgfadacis tesirhé wehbtbdome thd fafshed part and to
first t ock, menper. . Th ealing fixture was then
creeld 58 i g FrBE B oL LB QHEORabI S mgasiage of the
finishe@ Phrt B EHYASIntGg BW&e LpBrRAAASLRD. PERRLS 1oAR 138 0 WG g with a
process was perforned four tines at each desired we
trangerieqronstsaetidnahdigmetdr (heing generallp cicoudartie tramryexse borsfigueation) of

rge-f al ... The overal ] rectangul ar
aboy L ELR (RsHEe BRiBEer TR g VS P Bt S g vepy close). The
partwess ehaqstired bl 89 °Z (356re)eo67.26 AgurX follolwed By ¢IR helit dbol down
.a,transverse cross-sectional dianmeter (being generally :
peried.r cular in transverse configuration) of about 0.6 cm
(the shape forned at the weld was not perfectly round,
but was very close). The paghon@s then post-cured at

p
[00 ig| 0%&%%‘%@&%@&%%;3%%&%&%%%;fglﬁleigg g%iréat sglqrc(:"ioxllq ?Suorlution A).
SolugiehfA was ARad b ARECICAAY D0 PatPsy WBiIgR: dP4 dupibl &%nétcﬁﬂ'abﬁt
y

solution (Solution A). Solution A"was forned
perfioropeivynes praptedda peesrdapceuith I OS/Q80Z6 faasir Buoroelastomer gum having

o A SR BB R DSL ML RIGARSBH JB REGRAERER i
solventifrom §Vandl secoad selation (SphnonB)rvesinialk by disSORinga pasts by weight of
) FCG- 43 fluid solvent from3M A

ight of FJuorinert(r
heptgﬁ%%aﬂiwfﬁ@ilws @gb}{léﬂ P 1) 2 neperthay @vetgt of the sau¢ spjvest used to

| fornPSS1horPX. Walu#idhs Rfanl BN&E lt‘gﬁrc&e%‘ﬁdli@?a‘ﬁ% gﬁgﬁh}%\@eight to form a

_curing agent in 995 parts
finishesl gaating selotion. dhe dinish@btaating molatiorSwhsidgiplind o\a arethlBe substrate

were.then conbi.ned in equyal Meight ta form a
st SO SR 5 e EAE R 40 S B Ry o e
resuliap @hie@heBoreRtonRe cOating Wwatchdat. Qiﬁ%‘éédtﬁgﬁ w%férafls'%gﬁepared on

and subjected to a heat curing cycle of 100 0C (21
glasgy plastioandagysthetie sibbetours. The
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resulting cured perfl uoroel astoner coating was clear.

Simlar coatings were also prepared on gl ass, plastic
w@easeyishet i ¢ rubber. CLAIMS W claim 1. A nmep¢musSmhs/051120

bondi ng a perfluoroel astomer material to first surface

conprising: (a) contacting a first surface with a

bondi ng agent conprising a _curabl e perfl uoropol yner

and a curing agent; and (bPL&!MSng t he bondi ng agent

to forma perfluoroelastomer material that is bonded
‘VCP@Hﬂhe first surface. 2. The nethod of claim 1,

s e e e R S

curing agent (aycoatastihg/efitst sifacé néthrasiondihgapertlcamprifing a curable

erein the solvent is a fluorinated solvent. 4. The

perfiorensdymasr ad 3iching agintan t he perfl uor oel ast omer

ne:(ﬁ);%@%lgftﬁ)ﬁf G@féhdfnaﬁ%ﬁﬁg i g@rﬂﬁoﬁeﬁﬁtbﬂlgr IaEhL that-is BERIed to the

clalm erein t bondi ng agent 1s
ﬁrstmuefp@ared by a method conprising: (i) formng a first

: soI he ¢ bl e rfI or opol ner nd a
2. Sortfermeindd ofchipy i BEsRHIRE BPY Forrol e ABeRatf y gissolving
the Q@881E p@tﬁﬁoﬁ)eﬁa@@ﬂ{é@ afPthé @Ofing ad¥t {nid siolveﬁ@nbl ning the

first solution and the second solution. 6. The nethod

3. of Tdeanathsl ofmm, fvhersén the rSQ]tVe%tGF g 8norinaied sohensecond
I i d
4, \?\ze"[\rﬁg Fx{lqet?icgoijccb Qﬁ'{erenz r(hb}@ﬁldlﬁ ghggog%frnprr%ltegie% (fjrm ? in step (b)isa

coatir lagert i e peri od suffl cient to effectively cure the
perfl uoro Q ter 3. The net hod , of cI

5. whegimet ]’t“?deaffﬁﬁl!nr?gw Pl ¢ %L?‘K‘é‘i‘g SR P@@%reﬂg?é{ﬁ“ﬁ?j ? °°mPnsmg
abg t)tfox%ﬁg g:ﬁg‘s’% QQluggﬁ of e cﬂﬁﬁle'ﬂéﬁhﬁ%ﬁ%ﬁynﬁr%h&h irst solvent

eln s conprises spraying the bonding agent
ont(n) fomuxgmr a‘eacami som10nﬁﬁélerm1h9 dgfmtt and aseernd solimt;eind

u r f.l has | gast one curesite
ronitep R BT s ORI e SR E b B8R . Dethoc
6. achkGhdlghd ¢f dtdiml Iwheredhgie dirst sbh@ntcalnd itl’ibgse&gﬁmolveﬁt are 1dentxcal
sel ected fromthe group consisting a nonoam d

7. noridgmeded ofclaimnl, vhgrein BirichEng pep ) @aﬂ% EQTRRIYS h@atmg for a time
peri{?ﬁ gtﬁfgufeﬂ%%@é&we;l}ﬁm:g H%%eriﬂm%e?ﬁ'f@ﬁ@lmﬂén ger ivative

atetra tirn, a trirazine, an
8. perThxintkthdabsfethimul, mhgrexyﬂlb enring step further comprises heating to about 149
°C (300 °F).

9. The method of claim 1, wherein step (a) comprises spraying the bonding agent onto the

T

surface.

10.  The method of claim 1, wherein the curable perfluoropolymer has at least one curesite
monomer comprising a cyano group.

11.  The method according to claim 1, wherein the curing agent is selected from the group

consisting of a monoamidine, a monoamidoxime, an aryldioxime, perfluorooctamidine,

heptafluorobutyrlamidine, a bisphenol or a derivative thereof, a tetraphenyltin, a triazine, and a

peroxide-based curing system.
12. The method of claim 1, wherein the first surface is a surface of a perfluoroelastomer

member and the perfluoroelastoner formed is a perfluoroelastomer weld.
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12. The nmethod of claim1, wherein the first surface
is a surface of a perfluoroel astoner nenber and the
w@esBhuosoel ast oner forned is a perfluoroel astPCEDS2008/051120

13, i et ol o et L) RGPS JaEc U t bonding
ageti6 Qggcr?ga shidsde 'ﬁa@tegf@%ﬁﬁar cBHl&ﬁilEk%rcuﬁﬁgg{el BR8ing Ul form a

I ng agent t ‘orma perfluoroelastonmer "wel
perfhmrewbastondrevdld betwesthe dirst surfacetand throsscoomtl sufate vdierein upon curing

wher ei on cuyJing t.he perf.l uoroel ast oner wel d
the ResfoeatBEe: BHId ey S5 Blipl b8 Sre bR Bt s fmer sxhe
perﬂl{a,@oe@a@wﬂl&cgﬁ@ﬁﬂ,@stoner nmenber. 14. The nethod of claim
13, further conprising post-curing the
14, perTheuentivi] o, fisthet camprisTHEPGFEEWEE the pesflaproetagomer weld.
wh in g1 S l.d i . 9b0 0
. oS hOPo RS ORI TR RO S o5 cue
16. perifhewpdts] Gid4nET4, Mbsieat thaperflub®eisgiothet atembar palthe awrkl form a

the method further conprises post-curing the part. 17.
partpRd theemefbed Srrther eemRrisgs POYSHERGHIE R hondi ng agent i s
17. P 99U GRGL o dMEnSEEL Rhe L HTRE bShd18: aSAMRIOEiBIbRihe steps

perfl uoroel astomer "fornulation t orm-a conpound; and
comghrisimg! vi ng the conpound in a solvent to forma

sol ution, ..wherei,n the bondin ent s contacted with
¢ heORPREiite s paredon et fumEREoR 1o b S RrROuRG Al
t hglieRdigte 868PSund I8 a svERUH &FmOL sol@idH, Hlein the bonding agent is
perfluoroel astomer coating conprising 'égaé‘hdl ssolving a
confected Wit the first swrfasp bl yaatingahelfivst surface yitagbhbondingagent. .
sol v Q ' ' 1 '
18. 20 A Finop S AR S Bl o SRR KRGS (9 Al B a corsble
perflidpolyraeiiand aprrihy dgino &l siivenetd form aablutignab) appdying the solution to

surface. 19.. The net hod according to claim 18, wherein
a sugfpes; and o) Suiips e ertinommoBner e fuBaR Ses Pl R9roslasiomeric coating on
theﬁﬂfzﬂi;f.‘:i ent period of time to effectively cure the
perfluoropol ymer. 20. The nethod according to claim
19. 18, Thamestieodhacchieling fo ictagm JiBephéraint stapr (Crenmprissebeating therpgating layer

t he.coating.l ayer .to.about 149 0C (300 QF). 2 1. The

for 4 SEERLReRE aF HEec o SRR Ah R R B alir 2) T ur ¢ her

20. COMMeingfod dckofddigo ki@ 18] Whéremahe!burdiy sdp fuRtBerCofripbib& heating
per fl uoropolyner and a first solvent; (ii) formng a

the eqating tpysolorbpunt 49r°G B8O &k i ng agent and a second
sol : i 4k i 113 [ ' nd
21 HE M@l e chlaila 0 SRS 18] Mlrkiifide (P hurEh RS
21 (i) sbreming a firftgolutios bf the kwahle parfthordpelygeaand adétselvent;
are.identical. 23.. The t hod accor di to ¢l ali m 18,
whdiikfominegsepeid solbioRiod dhe cUFRg gEeR; andhd sesgnd ol and

(iii) combining the first solution and the second solution.

22.  The method according to claim 21, wherein the first solvent and the second solvent are
identical.

23.  The method according to claim 18, wherein step (b) comprises spraying the solution
onto the surface. ‘ '

24.  The method according to claim 18, wherein the curable perfluoropolymer has at least

one curesite monomer comprising a cyano group.
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onto the surface. 24. The nmethod according to claim
18, wherein the curable perfluoropolynmer has at |east
WOR@s0M76%i t € nononer corrprl sing a cyano groupP(ZE(Usz'l')hzefosnzo

mst od %ﬁgﬁgcgbgﬁqg tﬁé: l 2l pwgﬁtﬁlﬂ %Sl:qgngfﬁhgeegtcllél rsélr;:cgecfjl gom the group
conﬂmwa%&ﬁ)mﬁdlﬁe %ﬁ%&ﬁﬁ&d’f&m@ﬁﬁd aDargldid:@hex1 me. 26. _
The met hod according to clai m 25, whérein the curing
26. agéPhe mghtp;baqcbmhngj@@dméaﬁwheremthe curing agent is perfluorooctanaidine or
he @ﬁﬁ rob é/rl am di ne. 27. The nethod according to
P el n the solution conprises about 1%to

27. aborte ﬁ&%mcm@& Pimt 113¢ wherenl tHO 5s1Gdry BMpriRes/buP 1% to about
the total weight of the sol ution. 28. The nethod

25%kx; W.ewhhgf the penflgprapelymeykasedion thaetad reight ofthe selption es
28. abol;ife c%gx%ﬁ %%%91%7%&’3{11 tﬁé Fc;lnt?on (i,]otmpr'%sesi zhbout 1% to about

oropo ynEr
IO%;by ukeightof tRO perflneropelyned baed on didgtal Wetglhaoma Solution.

in the solution_co s about 1% to about 5% oby
meefdmm%hoq #EoTgEn tp&!ﬂna% ReFinghe seluiam qamprises ahout 1% fo about

5% ¥ X?F%h.%_ gfm&%&tﬁﬁ&d& ﬁ&d ohife %@Jl%ﬁ’gh%ﬁ E%lﬂ I& 20

erein-t ution conpri ses
30. t o Thisourthd@Dachgrdiveg tglmla1mf29t Whemmrthmg)lutgnmommae\mbouho 01% to

t tal wejght of th t hod
aboti¥ beiviigt Bt BF spivetethiardion T o syl sheangiPLes
31. abthe nibthbkPack Srdatya tclalm 3% Mier@ﬁ' tEé"Eol&’tfontJbﬁlﬁidéd aﬂﬁgt 0.01% to

ent based on the total he sol ution

aboqt b rresdgtd o€ Brediupine egeng b@ﬁegwog the tmbwvéxght oftke s@umn' on
g 8 @rn 'ﬁeglgoeaa%égglfdm% Jg %%ﬁﬁx% lg?ff#f&n]ﬂ% %%fu‘%@' ct%ﬂ‘léorﬁg %bltaﬁto % 25% to

abowt3.% By eweiphe df tha bmtlmgii@ntbumd ulsmﬂgtahwelgh’edf the solution.
perfl uoroe astoner coati | egst o

I i ed on at
33 0 el b S comerising ecutedbiritneroclasipmer eoaijag peRlied on at least

one S&FRE G M2 suBstik@i M 33, wherein the perfluoroel astomer
coating is formed by a curing reaction of a curable

34. perlibe goateparibyirate asgnadiag tauelping3 K ydetein theaoedhiomqlasmmer coating is'
stra

h
fornclyB ol o R OEE BEPLIE e LGroBP e 34 giiBietedtt ina solution

appléadrtaBhessupfaed biae oiteer has at | east one curesite
nmonomer having a cyano ?roup and the curing agent is a

35. noddaseaeheibstiyaseording fndaigy 3<’ametﬁn@)sheﬁﬁra%@aaerﬂmomlymer has at
leasf:&@:tc%gesﬁy BRhbAEEHAS %’ragg OQlRa &‘C}{@ c%gng @@e%ct % J‘ml)Hc?amxdme

ing agent IS per
monbemtch)ﬁdmmmmwﬂm:am dine. 37. A nethod of bonding a

36, PEASULPLASLOEL TERbEr L & SULLACE, compriaine
perfRBIHRRfandhidihPorHRPE 0BG Aimidine.
37. A method of bonding a perﬂuofoelastomer member to a surface, comprising:
(a) contacting a first surface of a perfluoroelastomer member with a bonding agent
comprising:
a curable perfluoropolymer, and
a curing agent;

(b) placing the bonding agent also in contact with a second surface; and
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conprising: a curable perfluoropolymer, and a curing
agent; (b) placing the bondi ng agent al so in contact
waowaok/ogs7second surface; and(c) curing the bondP@myUsyes051120

t fl | ast r | d between the first
o gD R 1S s hon e wld bebdt e first e
secH Sukfes, QleitSh BPGH cutik %Mﬁdrﬁ&&st&ﬁftﬁﬁél& e&hyrrir%ggsesrémy the

perfl uoroel ast omer as the perfluoroe t oner
samg perfitocoaastanaet as thegiesflunr@tastdmertmemberonpr i si ng

38. pot HisashO o olRr, Rl BFmBReE o Pits e pergioiglasomer weld

39. wel Thel BethfDoit c18BP8S; whefbin the perfliRrd¥Bistdattr Weldils 8b&0t 98% cured.
wherein the perfl uoroel astoner nenber and the weld

40. £ orkheanghed ofegleimt He whetcibihe parflupeoelasiomsr msaber and the weld form a

| - d of claim 40,

pm%%é?%ﬁcﬁ%hﬁgﬁgg}%f p(ﬁéﬁ%sessgéﬁtic{qgg.{@ gﬁ'rret hod of claim

41. 40, Thetmegthodoft didimpH); wheihihopae iendeal. 43. Thledmat hod of

cl ai,m 38 rein the perfluoroel astoner we S

2. portaiindo 131 40, &herern the 9716 &) hesregesousenber . 44.

43. Thergahdingh & cl&iin?d 8T whBrein RE F)ﬁfﬁofdaﬁlstfoh{ﬁ RN h?TgExS g&gous with the
- surfaces are on the sane pe uor oel ast omrer nenber.
perfhroetaséomestnanbenf cl ai m 38, wherein in step (a) the

. perfl uoroe Q nber..i . about 75%t o about %%;%)
4. Corip RGBS SRIRRERS, SHOBH o Bt recqpLiRreuTE pn ippame
perfludiddietone@mdmisees: pl acing the first surface and the

second surface within a fixture; and positioning the

45. 1 i e mgihgdeiclaimis, wherginig stegdmk theperfluprockstometimember is about
75%5&;%2@3)5% E‘E}}j&@_ot he fixture, such that the first

sur ndi ng agent and the second surface are
46. i n The mietiodd of4Taim BTewireeinostepofh) Girtheneadprisadier ei n st ep

furt [ heat i t he bandi agent for a
S placHied TG RtBige SR e gecond SwRRECTvR R JVERT D he
~bo 'i‘)@éiﬁgr)liﬁ? el firsARrfadd) ﬁ)erﬂ%hhf%g gg{:nr’ﬁ gh?ﬁﬂé@ s8dond WIRE&! Within the fixture,

step ( urther conprises
suchyhpt the Grs sirsase otre bonsbinglageyt angkthe sacondiiace a#dn GENta800

7.0 T B A B hang e

for axgdfidientpetombiiheth sffdctivélh eudeithSborlitif aagsr. by coating
the first surface wth the bonding agent. 50. The
48. edherediodatsiam 23, wherenastop (ehiarthen spaprispsshegting the

perfhibRdsRe? Somdthy 85t to about 149 °C (300 °F).

49.  The method of claim 37, wherein the bonding agent further comprises a solvent and the
bonding agent is contacted with the first surface by coating the first surface with the bonding
agent.

50. The method of claim 49, wherein the solvent is a fluorinated solvent.

51. The method of claim 37, wherein the curing agent is at least one of a bisphenol or a
derivative thereof, a tetraphehyltin, a triazine, and a peroxide-based curing system.

52.  The method of claim 37, wherein the bonding agent is produced by the steps
comprising: ' '

compounding a perfluoroelastomer formulation to form a compound; and
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51. The nethod of claim 37, wherein the curing agent
is at | east one of a bisphenol or a derivative
wo besoef’ss a tetraphenyltin, a triazine, and a PCT/US2008/051120
per oxi de- based curing system 52. The nethod, of claim .
37 disgplying;the eopapqynd dn a solyent fe form asrobHioaewhesginithebandingagent is
o [ | ~ . .
e e 28 Y Rinding agent and the
bondingrpgent ¢ dontaated ovithetht firsd stirdacnby ceatingtthefirst suréace withttheebonding
n2ondi ng agent is contacted wth the first surface by
a8Mloating the first surface with the bondi ng agent and

53. { henbanidab Ruslsal SneRRAEYeFloPIbNiREcdiRks:sUr f ace

by coating the first surface wth the bondi ng agent.

53 forTing thetchmgowid infapiete82, wherein the step of

di ssgl vi ri ses: mn he ¢ und int
or aagu¥ o TR iBER osboR{ yoRnEAoF SERTHRS Piieds(Hifhe compound, and
solipeking@hd PetiQilfeE£sf BE plebs WIARISBRingme F@p@ﬂﬁf@bdmgniu.
the particul ates of the pieces while dissolving the
54. pi dbesmethpdpfislaim 53 wheremghe sHeentistadded fandamguni sbabout 90% to-
§,/6i J nt.. s added in an anmobunt of about 90%
abo%@@ﬁégggﬁbyﬁ% it of the solution. 55. A method
55. of Abmetibdgf borpkid 4 parfloeloelastoner seakb@la dglandacghpriving:

conprj sing: .placing a bondin ent_conprising.a . rs
cuPdsie %&“ﬁﬁ‘&é‘ﬂ%&l"mﬁmgﬁ&g@g iRy ywrtq%fiﬁu@%ggent within
gapsfffaﬁﬂ&fiba@a&pﬁ&rgu&gafamﬁep&hm%m%ﬁ& and a gl and;

and curing the bonding agent; wherein upon curing, the
pechtingthe pohding agdntsrwirerein upont ¢uwingythe perfiarapolymer forms essentially

erfl roel astoner ,as the rfluoroel ast oner seal.
the € peﬁ?uoroelas%omer as the perili]uorgeqastomer seael.
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