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WO 2005/097890 PCT/US2005/010423 TITLE OF THE INVENTION.
'[0001] Fast Curing Fluoroelastomeric Compositions, Adhesive
Fluoroelastomeric Compositions and Methods for Bonding
wieluamedastomeric Compositions 5 CROSS-REFERENCE T&REdA=oib423
APPLICATIONS [0002] This application claims the benefit of priority under
35 U.S.C. 119(e) based upon U.S. Provisional Patent Application No.
60/55,020, filed March 31, 2004, the entire disclosure of which is
incorporated herein by refEf€hEeOA DIBAITREROIIND OF THE

EN Q uorpelasto S more, particularl .
O R B O Bl Mrostasomeric

Coramistariveans| déeiiwde SisBoedina fteptabie gomigressippsigmyesistance
and satisfactory mechanical properties. Fluoroelastomers have thus found
use as seals, gaskets and linings. When high temperature or aggressive
or harsh envir §ﬁt§f§iﬁ%®£ﬁ§&%§& ilids FéolvéntS Nibricants,

jooapd oxidizingieduenRGEoRdions e iRplicalel: Perfluerogiastiematsd upon
are the,maLerials of choice. Fluoroelastomers are. made b%oa\éarious routes

Y-Rudifty fitforhatir aROEPS. erdftiorbetasotie A 4r8 tipicfy foramrssclosure

of wbitlgiparthponaiedemiangmeessincluding a perfluorinated curesite
monomer, polymerizing the monomers and curing (cross-linking) the
composition using a curing agent which reacts with the incorporated 20
curesite monomer to ForpFaRatéNal WhitHR2RNIOHYS Elediomeric

[ﬂoﬁﬁ?Pe”ﬁéoé&k@%lﬁe?H rﬁﬁ%e%%’%ﬂ@ﬁ@iiﬂ%ﬂ%o%@&&%&ﬁ%@ HARS8is known

aving cyano curesites. Examples of primary and secondary _
for einBle kvalning CerasrErersiarsepREns KEIARGR secReDIE ropwrssig set

restii@de £ Y KRS HR PN AN RAMRGHENAA0 CHILSHRSIASLR I CAHINY BERNSE as
imerizel}’ﬁhﬁdc,yano cure sites which join to form triazines. 25 [0004]

r
s R G A THET e bR ST P A hironments, such as
cortiptiro Kidds, dhieraat, lespeaiallyargadotimscompovings;dndhidingraliyplicated,
perAIBRAIEV;HIRNENYE ARG AR %F‘%}%‘o%o%}’ads'%%'%%%r;r NRdeHAalN, s
compounas or tetraaryltin compounds, Tor examp?e tetrap enyltlﬁ, are

usigfiporrironeverctheBerduriinglammess pro viaécal befatived byl ovingperBrorinated
moﬁb&%r@,ﬁ%éﬁ?@ﬁx@@gé}ﬁﬁoiﬂﬁré%gdi@@réﬂ%t%@%&ﬁéﬁ%i%@F&iﬁgr%%mﬁmers and

elastomers. 30 [0005] Organic peroxides, e.g., dialkyl peroxides, are also
CUrGH THRERE & G ED RO "SR fAHTH- Agh YR frags with the incorporated
curtsitd| yiseamtanuraigs ianaursigpestl vaipelyimessmiprospating SRbie curesite
2005/097?%0 PCT/US%OOS 101%123. . .
monomers inclide, among others, those having cyano curesites, Examples of primary and
secondary cyano-containing curesite monomers are known in the art. It is believed that in
curesite monomers having cyano curesites, certain curing agents trimerize the cyano cure sites
which join to form triazines.
[0004]  Krnown curing agents include organometallic compounds and the hydroxides
thereof, especially organotin compounds, including allyl-, propargyl-, triphenyl- and allenyl tin
and the hydroxides. The tetraalkyltin compounds or tetraaryltin compounds, for example
tetraphenyltin, are common. However, these curing agents provide a relaiively slow rate of
cure, are toxic and can introduce metallic contaminants to resulting elastomers.
[0095] Organic peroxides, e.g., dialkyl peroxides, are also known primary curing agents

used with co-agents such as triallylisocyanurates for curing perfluoropolymers incorporating
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CH2X and similar functional groups for crosslinking. Organic peroxide

cures are typically faster than those noted above, and can provide better

chemical resistance properties and good processability, but are relatively

wiheomalysanstable. Such peroxide and co-agent curing systemaist®s/010423

known and are exemplified in U.S. Patent No. 4,983,680. Similarly, the
CHY2SR] SRUENCAIRBAYSIRIPSHR SORHAGHEN VhlAnRSREONd. diffey qRLCHIAGY

system, so-called dual cure systems are also known, for example, U.S.
fastBratentiiNoe b4 299 8camed \340 02V0EARE60r Aherf000 6dsErantgpageniss and good
profOARINOSLAMINAURYRS HENEORRERN CTRRIRYRNESR DEHEIS: cuing
SYSW@QMQMyndmekmbfmed|birﬁ|r?@temlh¥retﬁ;?%hé%ﬁarﬁxnelaﬂy, the use of

suc&'&ﬂﬁ@)ﬂlg@x’i}.@ %‘%%}HM&%‘&E%H‘HE%&B ”@i@?é@éﬂ?&%ﬁg‘}ﬂ&@&d DR core

10 cinhamylidene héxamethylenediamine, hexamethylenediamine

sy sieaypRifmaite, ke L é@ﬁ%ﬁiﬁﬁa%&yﬂﬁ?@fﬁ‘é{hé Cafpahans WO 02/060969 Al
100968- diamdﬂggageﬁe%&@ﬁ@ﬁg%ﬂ@%@&hﬂeaﬁm&%r%@@ﬂnaiﬁe@%dm

trimethylenediamine carbamate. [00071 Bisaminophenols

diaBjRgt AR B SRR bR a2 Or e MR RO R WP G 2R Bfits
mnf&hyaseemmmrlauaéiﬂﬂmeaa&@eiﬂymmeimﬁ@merma}img&ﬂwmgeaedmmme, and
cinfiREASUCLS, 1 having substittions.on, cach phenyi fing of amino
d}oxyi{ glamine. and amino and thin are generally SR the a%as
amlbeezmgi@mméme&iw strbetores lifellidingopSpang BepeC@bamityl egroapsiainine

cark;'a,ﬁa‘félgggwg{gﬁeﬁggi&%p g\i}gat@on double bond. While perfluoroalkyl

groups of 1-10 Car atoms een loosely described, actual

fﬁﬁ%llnthe@@%ﬁé%@%@&%@%ﬁh@@%ﬁ&hﬁm@fﬁﬁwwe plsenown curing
ageR8MPNSiratadvIRRsaMhicha R uéseeaReaNS KAOWMAYAEhESPReAYEstlcture

primarily compounds of this variety which have three arbon alkyl groups

bV e WS th &R BB bTB8 58 %fPéﬂgtfaéﬁlaa%bfh eBHRR LB and thio
t II
e SRR B ROROR e SSETMRIE NG dRAgeldBpm e RN a
grolghayn @%M'ﬂ?mﬁmﬁfﬁﬁﬁggfﬁm%ﬂ& Mﬁgtﬁéjﬂﬂﬁloi@é!ﬂgwgfbups of
Itin t of about | Very c atiple wit
1 1@%% O B e R GRG0t s L A A ChoRtel ppounds as
curmmumlueiastmazretsamnmmhumgemmwsimwsaehdglawtlatnwm Himtigses, are

privki8F f H%BSE&’S gd'ﬂ% %Hé% %‘ﬁﬁ%‘& brﬂ iy %‘g%%ﬁ){n%eiﬁ'(xﬁgk% the

curi es an proceSS| n examp e use O

pheu}ram@m%W thewestrarbéﬁﬁéﬁmi)@a@qqm gz2ifopostiovithocessanie, the
mosOWRYRIRACGRIGIR I %&@é’%@éfwﬁ AGRMSRHEAS BRABdheh R opropane,
|

traditional accelerators used in the art including organic or ingrganic

SO ARG HiasHiRe R i S8R o O Alntniarisl i fitidoxde e ting

pouﬂ@l@&bﬂﬂﬂlftm@@@ﬂﬂ@m AN RasNdaMpatible with perfluoroelastomers, is difficult

“to disperse rapidly and uniformly with perfluoroelastomers, and is thus a relatively slow-acting

curative. Thus, there is a need in the art to accelerate the cure in most cases for desirable curing

times and processing. An 'cxample of the use of BOAP as a curative may be found in U.S.
Patent No. 6,114,452,

0608} With respect to ways to accelerate slow curing agents, such as BOAP, there are
traditional accelerators used in the art including organic or inorganic ammonium salts, e.g.

perfluorooctanoate, ammonium perfluoroacetate, ammonium thiocyanate, and ammonium
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2 WO 2005/097890 PCT/US2005/010423 sulfamate; urea; t-butyl
carbamate; acetaldehyde ammonia; tetraalkylphosphonium salts,
tetraalkylammonium salts, and trialkylsulfonium salts, such as
weeryltiphenylphosphonium chloride, benzyltriphenylphosphaniigadoesai0423
bromide, benzyltriphenylphosphonium phenolate of bisphenol AF,
sulfetrafoutytantranl wartaydiegertsldthids andnetiabtaylaikytgnisgiobiamidis,

. [ t] 1at can.fesult in
L R T R e S S S

chigrgeshenguiiplamylohedinigriproiss dprovadinphgotnhpippsicaim phenolate of
bisPHERATHES (RIBIMIASH MRS S, Berd raolagy RpdWnVomE £as8S [asier

cures, improvements are still desired, particularly in curing rates and in
Hoppighnythesusrinfttenbingaemdner toicatthetisrnire il itrsis prtiammroducts.
[ooBgPectiRiRAdtidedinec RAYNSIchQ: eLaRioNRHAICRNg o ARG RAIE s §120:q

Most current perfluoroelastomeric compositions exhibit, processing
PO B2 AT YT AR TSRS TR FioRPEQ SIS ey 6y Testae cases
fastimeses Theneismads o the didisieeifedincreasiitharsirengtiuet suehn meeting the ever-
._compositions. 100101 Accordingly,.there remains a need in the art for an
e g B L oy b S e e
erogigickiyetobiirg féqrotiastome i ahduperfiporbetestimtenssr ik particiiiany exhibit

prof¥a0Q Gheable: perfingras! %@Jﬁo{ h&r&lﬁg{%tﬁfghm%e&mng @5@@&@3.

cure accelerator for perfl astomer curatives which accelerate t
Thesgra sleeten Sptrmiaineamshibestrrstbial propermeBhiens elastomer, such

[o0as]the sealingmpippatiesanthine.chemisaland: Bm'g%ﬁ)@gi%tg agent capable of
nee

roperties. %)011] In addition to the above noted s in the art, there is
molt e FRBEE 15 POt A e atieRe SR HLTOF ArSL Bl ioroclastomers,
parpauticiy asiynwhenibls eerinseriicantiict O hmranufaghsingeed itadRe iypRs Hfure
accgﬁ?ﬂ%llc %rﬁg@'ﬂg‘e}gygép&nap gu akt]%re@% ?c"f!;[lac':ca:‘:le er%?eu Bcfglljill:!f:n ’téNc; nad maintain the
specific emphasis on reofucmg metallic contamination an avomﬁng
bengBei M iokrEkey hE hpelssiblesr Huwesethdsedntairopemivs ond tistohemigal and
plaQHISLARRICAUBRS;EL is necessary to create parts with elastomeric seals
capable of being permanently bonded in place, for example, to metallic

0015, Anasditign inshe preMsRted tsadbibsasdhticdnadeiicprsed aragtinue to

redibe donitanghaibpndedis|ipmabieage netallyses aosinvasifutios RafREfASg, certain
WeI% s end effect: rpads in C\l(vr'ﬂch the sea(Lis efrmanentl .bonded.1o a hasi
P T LR e RO PRl G AAREAL BB ghE g e cmphsis
on resiygingsmetsiof contextentakadt esividingvwetboe hizckl Iwﬂrm\@mmidmiimvever, in
certﬁ?ﬁgéﬂ{ﬁgﬂﬁl&qop afd Eﬁﬁ%pog ﬁﬂéﬁ?ﬁ%&t ﬁ%ggxg\é%%a%? Qo%r@&g M& uﬂ‘fﬁ@lastomcric

contribute to g:ontamlnatl of processing.
seals capable of being permanently bonded in place, for example, to metallic parts. An

example of this may be found in semiconductor processing in the form of a bonded siit valve
generally used in vacuum chambers as well as end effector pads in which the seal is
permanently bonded to a metallic surface. The problem with such permanent bonding is that it
requires use of an external adhesive which generally have maximum recommended use
temperatures of as low as 350° F and which can contribute tc contamination of processing.
Their recommended service temperatures require use of either lower curing temperatures or

adhesive degradation. Aside from such commercial external adhesives, U.S. Patent No.
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30 Their recommended service temperatures require use of either lower
curing temperatures or adhesive degradation. Aside from such
commercial external adhesives, U.S. Patent No. 3 5,252,401 describes an
- alternative in which solutions or dispersions of PFA or FEP or films of
those polymers are used as bonding agents. 100121 However, it would be

5,2504@ntegeives in therpstite dewaioh JioGeALGIENREG GBS PFA or FEP o films of
mﬂ&erflyor‘ggl&gtgmgggb%%@ ositions which provide similar properties to _
cc})r?]r%“o)nﬁy Lela c:ompo1 'Sﬁi?tﬁ‘ut which do not require the use of an

{00 3itern&owdivesivuevonb dadihguaagkthnsn voatdializvefop piriosias ENtand

: used for curing and bondjng such parts. BRIEF
i N R B e
conm@gmaﬁmﬁéﬁ@@&npwm@mmg-ﬁg@ﬂml (aﬁbesl@ed“df&la@iz}g and thus,
wouldaranelymeseomprising aklsast.one fJunctional group for crosslinking the

fluoropolymer; a curative capable of crosslinking the atidastone
fluoropolymer selected from the group consisting of functionalized

biphenyl-based com?i%unds comgournds according to_formula (I): / NRZ
Nm' 15 wherein Y 1 &I%é;[g %QE%@E% g‘{ﬂé)h? substituted

i&ﬁﬂ]gl,@keﬁwﬁﬁd’n&éﬁlwbﬂdé ﬁiﬁimgﬁﬁeﬁ?ﬂﬁ%ﬂd@&%ﬁﬁ | laf&m%ne

tituted, or unsubstituted halogenated alkyl. alkoxy, aryl, aralkyl or

cur S BTAiE & S S TS, R RO APghs (e

fluopmdismaatkorytiperipasary brpesitiongatel kyl asned Goteasalioxy Sre48S from
10 : ' rogen: substituted or .

e o B o meBn sz o

formylai (B amino group; and R2 is R' or hydroxyl, compounds according to

formula (I1): Ra NR' *-D-C R (ll) N NHR2 wherein D is selected from
the group consisting of unsubstigied or substituted halogenated alkyl,

alkoxy, aryl, aralkyl or aralkox¥groups having from | to 22 carbon Soms;
25 and perfluoroallcyl, Bféﬁiﬂg oalkoxy, perfluoroaryl, perfluoroaralkyl or
perfluoroalkoxy groups 4 \ _
NHR'
wherein Y is selected from the group consisting of substituted alkyl, alkoxy, aryl, aralkyl or
-aralkoxy groups of from 1 to 22 carbon atoms; substituted or unsubstituted halogenated

alkyl, alkoxy, aryl, laxaikyl or aralkoxy groups of from 1 to 22 carbon atoms, and

perfluoroalkyl, perfiuorcalkoxy, perfluoroaryl, perflucroaralky) or perfluoroaralkoxy groups of

from I to 22 carbon atoms; and R is hydrogen; substituted or unsubstituted loWer.alkyi

or alkoxy groups of from 1 to 6 carbon atoms; and an amino group; and R is R’ or

hydroxyl, compounds according to formula (II):

R'N NR! |
\>C——-D———C</ {n
R*EN NHR?

wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from | to 22 carbon atoms; |
and perfiuoroalkyl, perfluorcalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroatkoxy groups

4
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of from Ito 22 carbon atoms; and R' and R2 are each independently
selected to be hydrogen; substituted or unsubstituted lower alkyl or
alkoxy groups of from | to 6 carbon atoms and an amino group, and
combinations thereof; and at least one cure accelerator comprising a
peroxide. 5 (0014] The invention also includes a method for accelerating
the cure of a fluoroelastomeric composition which comprises (i) at least
of 688 fluosoRaly, Vi t » one functional grqu ior crosslinking
hydhe fluor g%lgrgﬂe%% %#)éaﬁ fl%%%?iioﬁra 76 ]tﬁ%) Sgﬁ%/%?%a%‘ ﬁiftgfgfﬁﬁ\?e
capable of Elifny Hrevhtesed owermisfopelmerehes nfdthod cofmprises
2I0BFO%di AY AT et ould stonbériticomipasitfomndtdeiasine eateaccelerator
ccﬁggg@@tggﬁgmrising a 10 peroxide. 100151 Also within the invention is
a fluoroelastomeric composition comprising: (a) at least one curable

iﬂﬂﬁdbropM@Y&@amig@rfgfmqieasmmm&mmane@m@pmrmsmmking the
fludlserapahine totR) Rigurative.capahle of g}(g%@%ﬁ%@% f G%é(%%ﬁéeorgngving at least

fluoropolymer selected from the group consisting of functi ze
On%%?l%ﬁ?%l%%%ﬁﬁféﬁ%%@%%ﬁ%%ﬁﬂ@)ﬁmﬁmdlbipheny}-
basbtRZraYinE céPa iR cuhier el ¥ issselestedramiine.grayp &%ﬂ%ét&%%gf' ses
m%uﬁé?‘ti%t d 8”94" lkoxy, aryl, aralliél:ﬂ(ir aralkoxy groups of from I to Ié
oS Bon a%oemg; sou%assttﬁ’ﬂ%/ O TR Gt erRi-186 Shestaer alRapfonHagrising 2
peregdteyl or aralkoxy groups of from 1 to 22 carbon atom, and 20

rfluor, roalkox fluoroaryl, perfluoroaralkyl or
mﬂgﬂrﬂuofggéa %%‘?gﬁ%%‘ﬁ?“%%gn ugoa?%sﬁ¥r§%15a%ﬁoﬁig?ﬁs‘?%ﬁq§§a} at jeast
oneigaRblsdhosenmiiToes dostuiviubstics dioviercelind] fronp FocPRaaaR the
flucPRISmaRd R dShMdIRIaR; | : ituted lower alkyl or
S Rlkox gro%?s of from gi%%ag%%?tgg%@ggg%ﬁgg ﬁﬁ%ﬁ?ﬁr’w%%‘%ﬁ TR qgted

oM the ST G SRR R Rak B bighersdrhastd cmmmads)\ RO according
to idt2hl HNER 5 '

NR*
Y..___C/ | M
NHR'

wherein Y is selected from the group consisting of substituted alkyl, alkoxy, aryl, aralkyl or
aralkoxy groups of from 1 to 22 carbon atoms; substituted or unsubstituted halogenated
alkyl, alkoxy, ary_l, aralkyl or aralkoxy groups of from 1 to 22 carbon atom, and

perfiuoroalkyl, perflucroalkoxy, perﬂuoroéryl, perfluoroaralkyl or perfluoroaralkoxy groups of

|
from ! to about 22 carbon atoms; and R is hydrogen; substituted or unsubstituted lower alkyl
from 1 to 22 carbon atoms; and R is hydrogen; substituted or unsubstituted lower alkyl
or alkoxy groups of from 1 to 6 carbon atoms: and an amino group; and R® is R' or

hydroxyl, compounds according to formula (ID):

RN NR
\\c--»-—D——-»c// b
R’HN NHR?
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wherein D is selected from the group consisting of unsubstituted or
substituted halogenated alkyl, alkoxy, aryl, aralkyl or aralkoxy groups
having from about 1 to 22 carbon atoms; and perfluoroalkyl,
perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroalkoxy groups

. of from 1 to 22 carbon atoms; and R' and RZ are each independently
whersgidd sl e HiRITOe BT ARFIRTERERT IS RSSNAE 91 SWrsr ek floarentpd

alkyRQEORS, afframilkio® earhen gtmmshaﬁdgafbammgmm @rtdimbsires and
binatjons th eof nd (c) a Ieastt re acc%;rators wher |n the

and RPN bR ISE SELRSH R bPEPHETHEtRkRot Broups
offr@m%emm&b%&ﬂgeagé RiilHeroelAsIomelic Lampestion iy alse included

in the invention. The fluoroelastomencc mposmonc mprlses ) at least

hydrogie iﬁf’FH}B %IVPﬁ‘é?SEH‘ﬁ ISR IS ORe SIRRGORA Bg;zé f“ on

atome ek R T IR AB SRFBF ST QNP FAHRERD Hiiz e Bip ARy s EEP cwre

acceﬁﬂéﬁityevﬂﬁﬁ@b@@imuﬁuﬁwm leastnnediuonprietymeroxidte method
mprises prov, d|n ghe fluoroelastomeric composition at least two cure

[Gmglo:celé?’éf’&% woélaeln e BE eSS wolﬁ):%}:% 5c%%nt]§8ra Brs €0 Uﬁlé%g%!

inchydedaxide m@&tﬁ]ﬂﬁéxqafmamimmmmuaimmqommmm&mw

oo GRS, ARSNGB 1 2LIG3PLANS S RIS AR CHERRMERS e and

rising at least one unctional grou I crosslinkin

(iD) afurittioralistdrinhety)-RHpdctispii eapthsHE ryna ke %&m\@%gsa{ﬂ%%ﬁw

The £ DG AHER S QNEHRL IMOMRAMRRENRRR (GhRldaash QDR AYRo cure
accelerator comprising a peroxide. [0018] A method is also HE)rowded for

acceleratonsy {ECIR PR Hd BF PR AT PO RS RS SOB RSP BEIRE N Comprising (i)

[oo1gj Ieasrmﬁd@aiﬂuﬂameiymam\a@g:ﬂt&@@ﬁhmméﬂaenﬁmbgrmxﬂﬁmng (a)
crosslinking the erfluoro mer and (i mctignalj zed biphenyl-ba

at Jeash ARk euret n‘%ag?é of ELP ARERY %#e%%r Iﬁ%?o cﬁf me|glp er}érgﬁe %%mkmg

the peofiyorises ymeuiting f@ﬂﬂ@ndmﬁjmlaétbmi@GGmprh af tonigedheat ieast

one f%i“(?es Wg&a o GOMBERAARERXIAR O JhG e R AlRe.

hin its scope an adhesive fluoroelastomeric composition,

10018y mprisigthe) s elsa sttt RBIeciRIANEE O HEF QMBS I8 RSIBite
comgésftﬂ@%@ﬂ@l—gmge)f&risaa&almﬂféﬂmmepﬁw@p@éymg it (Rha friB EtigRlzedroup

QRN e O —

Likﬁwl inlmhd ﬁmp&aﬂhmdmﬁgmngﬁmeeﬁmdhemw&nﬂpmméiwm
perﬁuor dtggoﬂmlg S0k zlagtlc eagf ORUIZ ? @L %Q&J %8 %jx {ge2
i ReRetod Gon

metallic par mprises (a orming a roel tomeric
goelgieforffhﬁameaﬂmmi@e|@stmemtb@mpwn@ﬁn wiheses ih@roeiastomem

com Ha{%%' ac%‘x%}?sr&CEHTQQ%EP&EQH?QEE%@M%}%QP@oﬁ&j{ﬂQl& at least one

uoropo ymer comprising at least

- functional group for cross? inking the fluoropolymer; (b) a functionalized biphenyl-based

curative capable of crosslinking the at least one fluoropolymer; and (¢) a colorant which is free

of metaliic elements.

{6620} " In addition to the foregoing aspects, the invention includes a method of forming an

article comprising a fluoroelastomer bonded to a metallic part. The method comprises (a)

forming a fluoroelastomeric preform from a fluoroelastomeric composition, wherein the
fluoroelastomeric composition comprises at least one curabie fluoropolymer comprising at ieast

one functional group for crosslinking the fluoropolymer, a functionalized biphenyl-based

6
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one functional group for crosslinking the fluoropolymer, a functionalized
biphenyl-based 6 curative capable of crosslinking the at least one
fluoropolymer and a colorant free of metallic elements; (b) providing the
preform to a metallic part defining a groove, such that the preform is within
curattit‘wrg Fgam%ye ﬁ%nd c?_ntacts a surface of the metallic part and the metallic

& 3 iths atisestions Suereeplimmying hoalenot fresstieiglic

Sur

elemtintspfisforovitinguhe ﬂfa@f@i@rmmtf&,op'&fmemﬂﬁt%&&%’ ORESING A preform

s liloggeelastomer bonded directly to_the metallic part. J0021) A

j Loroefastol &%‘}?0388%5%% fH5H5E Sideripeiih Rascapsktes tesaliventitne is free of
bmdfﬁi@ﬁhﬂsfmmﬂﬂés>(é)az_ﬂ§m@aefs ke g ) @fﬁ?l‘?ﬁié&”&%@tﬁ%&@lﬁ,ﬁ preform and to
r.comprisin t least Qgne functiona group 1or crosslinking the
ff’”“%%?%%%é?ﬁ%ﬁ.‘%i@% AR, sl EBRT00 Barmesylieaight of the
1002 Ht leadtibraeocimatte fiuovopolyher:obacurativarsapable. pfikQ arosslinking.
{east | lected f isting of
comfhectieasane dupmomplseleder fam e group consictng of

functionalized biphe -based compoun
Funciighah SlaA YONRESHIR) thwHreiis Selicteddromdhergrasgrsonsisting of
per 1 SUBsHiuedalpd oplkoxY Ayl ar I~ aralkoxy groups of from | to 22
cmsslg rbon a%oms; substituted or ﬁ%%%%lﬁgg%%%a & BRI PRRARSSHT

ng 151 B IFA M A greRp et TRsler EddTRR: helgomuptomsisting of functionalized
biphepeiraso atiybopettlREAaY « REHINQ! @2yl AR Iporoaralky! or

perfiuoroaralkoxy groups of from 1 to 22 carbon atoms; and R'is
hydrogen; substituted or unsub MRied lower alkyl or alkoxy groups of from
1 to 6 carbon atoms; and an%no group; and R2 is R' or hydroxyl,
compounds accordiny+e-=0rmula (I1): t R'N NR D-C/ (n) 20 RZKIN C

NHRZ wherein D is selectedfrom the group consisting of unsubstituted or
substituted halogenated alkyl, glkoxy,aryl, aralkyl or aralkoxy groups
having from 1 to 22 carbon atoms;@nd perfluoroalkyl, perfluoroalkoxy,

whergie itforderiad Fer durearaeimistesihfommtinned SRR SIKY O, B4Ry or
aralkoRAERQRDAEO sy aRgl-R c%gn%%ﬁg?sﬁgﬁnulﬁg &P gzpsggsrgrlgtgf gle otgecxlmtt%dbe !

alkyl, alkoxy, aryl, aliy! or aralkoxy groups of from 1 to 22 carbon atoms; and

perfiuoroalkyl, perfluoroalkexy, perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy groups of

from 1 to 22 carbon atoms: and R is hydrogen; substituted or unsubstituted lower a]kyl
or alkoxy groups of from 1 to 6 carbor atoms: and an amino group; and R? is R! or

hydroxyl, compounds according to Formula (II):

RN NR'

| \\Cm—-D—-—C// 0y
o/ N,
R2HN NHER

wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy.aryl, aralkyi or aralkoxy groups having from 1 to 22 carbon atoms;

and perfluoroalkyl, perflucroalkoxy, perfluorcaryl, perfluoroaralkyl or perfluoroalkoxy groups

of from 1 1o 22 carbon atoms; and R’ and R? are each independentiy selected to be
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hydrogen; substituted or unsubstituted lower alkyl or alkoxy groups of from
| to 6 carbon atoms and an amino group, and combinations thereof; and
(iii) 0.1 to 20 parts by weight per 100 parts by weight of the at least one
curable fluoropolymer of at least one colorant free of metallic elements. 5
[0022) The invention further encompasses a perfluoroelastomeric
composition which comprises (i) 100 parts by weight of at least one
hvdd {fggﬁgg@é@&%gg Ising at Ieazﬂfsrl}one functional group for crosslinking
Y th% at Jeast one per%%gggﬁ%%‘r‘ﬁ%r; 1) & FESPRaRS B e igtet Grertro@roms
and B\ SRBRg R ORI Bt IS emes perilitr ooty Roasaat ayoLERHYB:ORDARIE by
weighf ef osslindngdbesaileasi-angipatiueopalymer, e curative being
selected from the 10 group consisting of functiona ized{ﬁ%ﬁemnyrﬁ%%s“’é%nm&

[0022bmpdumitsssomfauhdscacearding to phofmee Biom R c¥GARER bick

‘ vhere i | gifr m.the group consistin fsybstituted alkyl,
comé’“leEsr %')nl E{O E&a?'g QQW gkg Of al:hcgs%) one U“&?‘ﬁ%ﬁ?‘f@ﬁ%ﬁ%&?ﬁﬁ&t@fﬁ?ﬁt one

. __alkoxy, aryl, aralkyl or“aralkoxy groups

FOCTOIR SRR 'O RSBt the o atbgrrradth dSmikylealkoxy] aryl; aralkyl or

parts¥RUKORY: gOURS PLION & 4Qig% FAhanloms, angd perfluproalkyl, .
perfLuorogirkoxy, perfluéroa{r%/l, %g?fifuégrrlgg%aﬁ%‘l BF p'g)r]{‘?l?g}‘(’)%’r’élgé%u?a&v”

CADEYFRIFESH AT 1ofrbirasa AR6PaibiPRoReiRE iShh puregenbsinpstileded bm the

goupﬂ@tﬂ%ﬂ@ﬁﬁ@dﬁ&%h@ﬂ%ﬁ%ﬁ %%Q@MJ&?}@,%&%{?O%%@%@G%% g to

fmﬁgmn amino group; and R2 is R' or hydrokyl, compoun S acqordlnggto

ormula (I): R'N C-D-C/ NR' (1) 20 R2HN/ NHRZ wherein D is selected

from the group consisting of unsyfstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or argfkoxy groups having from 1 to 22 carbon
atoms; and perfluoro ll‘_pifﬁ?f)roalkoxy, perfluoroaryl, perfluor%ralkyl
or perfluoroalkoxy groups otffrom 1 to 22 carbon atoms; and R' and R2

are each independently selectad to be 8 hydrogen; substituted or
unsubstituted lower alkyl or alkoxggtbups of from | to 6 carbon atoms

i ombinations thereof: (iii). 0.1 tg 20 parts b |
v.fhenslv% ?{?ﬁ‘s@fgﬂ% QICQH @ﬂéa&%lﬁ) E@Ré%ng 5 sugsgg;ﬂeg gl.kyf; a?kcxy?aryl, ax}flllkyl or
aralkoxy goups_ofﬁ'cm 1t022 carbor_t atoms; substituted or unsubstituted halogenated
a]k}rl, alkoxy, arvl, aralkyl or aralkoxy groups of from 1 to 22 carbon atoms; and

perflucroalkyl, perfluoroalkoxy, perfiucroaryl, perfiucroaralkyl or perfluoroaralkoxy groups of
from 1 to 22 carbon atoms; and R' is hyd:ogen; substitited or unsubstituted lower aliy] |

+ or alkoxy groups of from 1 to 6 carbon atoms; and an amino group; and R? is R or

hydroxyl, compounds according to Formule (II):
R'N NR'
C—D—C 0y
R*HN \Nsz
wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or araikoxy groups having from 1 to 22 carbon atoms;
and perfluoroalkyl, perfluoroalkoxy, perfiuoroaryl, perfluoroaralkyl or Perﬂuoroalkoxy groups

of from 1 to 22 carbon atoms; and R and R’ are each independently selected to be
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per 100 parts by weight of the perfluoropolymer of a colorant free of
metallic elements; and (iv) 0.1 to 5 parts by weight per 100 parts by
weight of the perfluoropolymer of at least 5 one cure accelerator
comprising a peroxide. BRIEF DESCRIPTION OF THE SEVERAL VIEWS

- OF THE DRAWINGS 100231 The foregoing summary, as well as the

hydxf@ghknmmtdﬁaﬁd_ ladisies %mm;»ﬁﬁiwmm Mﬁ&%ﬁﬁ;&ﬁfi %@%%5%89"
read in conjunction with the ended drawings. For 10 the purpose

amn)‘cl)%&lﬁ&l}%%rgﬁﬁla ﬁ’i%“f’m?%‘%ﬁ%*ﬁ\gl SUs a%g%%%wfgltﬁ%zgg RS E8Bbdiments

per Witiphrtabe wﬁgfmw @E@ﬂi&ﬁh ofbBia Idﬂaec@meafsm%glaﬁ&m @é}é}?@iﬁ_ﬁ]%d iv)
invention 1s not imited to_the precise arrangements and instrumentalities

o R P OB T ot Vv formed

one ipngorortanoe witlposiegembodient of the 15 invention; 100261 Fig. 2 is

a cross-sectional view of the bonded slit valve of Fig. | taken along line A-
A; and 100271 Fig. 3 is an enlarged portion of Fig. 2 indicated by B. 20

L R N A G i L

terminglogy is used in the following description for convenience on
[0038] not 19 mag%ﬁ%wwlm@fﬁﬂﬁdh%gw@ww@ dirseinsng i thie
inveltRNRGE be WRGN.TEIRIeRe /s ihademn AR MOKIS: WROeH AnM c Qe E&IRL: For
the to direct%o%s toward and away from, respectively, the geometric center of )
PR8I0 LRI e RO ST R e B PR Ro meats wbich

are mpssifigaliyfenexitidnadnticbiy atiestbe; eohene werdsohsishilon BRAMRed o
th Q%‘gﬁ}‘}‘ erals ar Séad 0.indicate like elements throughout.

© %00129] T e%%e/éﬁgé%alrecieenﬁélnsb%%q%%mpositions and methods
10024 olvilaghel doreiastomeric materials, and more preferably

[pogriugsgelasiorpshicmakerials /o &%&%&%@w%@%@gg VoG he
. the use of unique combinations of certain cure accelerators 30 an
ImveRgkants as described further herein, which can be used to accelerate the

[0028)riNgFE SPGha CRBPOsHionNS dewelltRS 1oh &N UPEIPIARRH Ring Tine A-
.y luding plasma resistance and adhesive properties. In particular, the
* “cure accelerators work in conjunction with preferred 9 WO 2005/097890

0020 T/ FaR (DB/8d ediageci pradtiivmsyfiig h2ais divatbidrigtiBnalized
biphenyl-based compounds referred to herein, including

DETAILED DESCRIPTION OF THE INVENTION
[0028]  Certain terminology is used in the following description for convenience onty and is
not limiting. The words "lower" and "upper” designate directions in the drawings to which
reference is made. The words "inner" and "outer” refer to directions toward and away frbm,
respectivelsz, the geometric center of the article shown. The terminology includes the words
above specifically mentioned, derivatives thereof and words of similar import, In the drawings,
like numerals are used to indicate like elemenis throughout.
[0029]  The invention is directed to novel compositions and methods involving
fluoroclastomeric materials, and more preferably perfluoroeiastomeric materials. Such
compositions and methods involve the use of unique combinations of certain cure accelerators
and colorants as described further herein, which can be used to accelerate the curing of such
compositions as well as for enhancing other properties, including plasma resistance and

adhesive properties. In particular, the cure accelerators work in conjunction with preferred
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2,2-bis[3-amino-4-hydroxyphenyl]lhexafluoropropane (commonly known as
bisphenol AF or BOAP) to accelerate the curing process. In addition, the
colorants described herein when used in standard, and preferably
wallmasfilbesbluoroelastomeric compositions demonstrate googy i@ 10423
resistance properties as well as unique adhesive properties allowing use
curgfisgfc uebpa pasfipetioneived dimgaey rhasstliecopmesndstrsetrtddaseraat, including

2, 296lditonahadiesives thah m%&%ﬂm&x&a&meﬁ% WRICHSHENAF or

arts are used, particularly in semiconductor processi

BUsHaNn aeesitieln hrovaugontserdrouifisnmnhe salpsam wrs sortierbberi nurdhray used

in AleNsIfohd Se:Bf-BigharcaLrRAe MpRsalasNbepippRing Astigles:inglded
bonded fluoroelastomeric materials 10.to metal, since in the absence of -

Pl RS R R S e S H B BB A BL R B opTtsyesg of such
cort BB As bsedihereinzallilyaroclagiomac e canphiition! efh@sives that can be
"perfluoroelastomeric_compaosition” refers to a polymeric composition ,
e B S P E AR FhE s SCARTBf oyprocesing
andipfovopoiytier praydhefpmied bynpolymtsizing twa oridadrd i rhemdmesspr use
of }B%?;f&ré}ﬂl%’t&ﬂSe?e{tﬁ\‘Qé%@&&f%ﬂﬁ%gt%c%sﬁ%ﬂ}é%ﬂ 'BS‘B%?& Ad.aLleastone Mlierials
which is a curesite monomer to permit curing, 1.e. at least one
1o FigBropbtyiieie thndske orAeiiopaadbesfisorobiyisamemayBefonned
empRlymerizing two or more perfluorinated monomers, including at least
ne perfluorinated curesite monomer which has at least one functional
[°“§%up {5 BETHRET Ry, ‘BIEeF B EI CaRPANEP Bo AT oy B sl g fic
corapestdanesfanitio geobrakaAs Anbisis ioioRlastamers fapehitikMs or

erfluoroelastomers) in accordance with the, Americ Society for
P AR e KNP DRCPRAE LA B e o ormore
mojreoHsoratédahir o #livhivy refivencecdnd mrétalsoates enled fasthee of which is
. ) o e !
a cRSIRINAIRRLL B é%g{ggtﬁﬁxgms ﬁ@mgﬁg@&%%%ggp &J&g@ ééﬂ’\%ﬁer. The

include any suitable curable ™ fluoroelastomeric mer
PerfLpRoRRl R ER e R &rmsidmpal Tsisbm MerpemonDpar thomkaisd mengmers,

incRidiag e 8% desssiadhareitullNeriupEe SlaRi0 M HE BT RIRSHIANIBSal group
described heéein may include lemy suitable curable perfluoroelastomeric
PTG

© PR ARl MER ST TERRS BABS T S RpGAapos Wt goncrl s
FKerfluiomelastome), sxdid0Kd/le (padiercusiativesrasindesoribadeheiithe American

Sodi@R3R1 ﬁ%zﬂxsgeﬁxﬁ'?‘s@&iﬁs%@@@éf«%ﬂ%fﬁé%%{%%ﬁ#ﬁﬁii%,a;x{?zglr}é@aetgﬁ herein

composition “30 including a curable per

fully ptiiséremsn ane resairotdesaivdduserhvegity polymerizing two or more
goopﬁrﬂwﬁmﬁ%ﬂ@&ﬁﬁeﬁnﬁ@fﬁ&%% RRAUBE AN 88SLAPSny suitable curable
erfluorinated monomer which has at least one functional group to permit
ﬂuogaﬁﬂﬁpmenc fluoropolymer(s) (FKM) capable of being cured to form a flucroelastomer,
and one or more curatives as described herein. The perfluoroetastomeric composition as
described herein may include any suitable curabie'perﬂuoroeiastomeric perfluoropolymer(s)
{FFKM) capable of being cured to form a perfluoroelastomer, and one or more curatives as
described herein.
0632} As used herein, a perflucroelastomeric composition is a polymeric composition
including a curable perfluoropolymer. The perflucropolymer as noted above is formed by
polymerizing two or more perfluorinated monomers, preferably also including at least one

perfluorinated monomer which has at least one functional group to permit curing. A
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10 WO 2005/097890 PCT/US2005/010423 perfluoroelastomer is a
perfluorinated rubber of the polymethylene type having all fluoro,
perfluoroalkyl, or perfluoroalkoxy substitutent groups on the polymer

wahaios/@gvall fraction of these groups may contain functionadityit@eoso10423
facilitate vulcanization. A fluoroelastomer is a Fluoro rubber of the
perflolyteeifyisndstyperthatintititasbiaylifite e dlyornds hsagehoiamar fngd
as substituent fluoro, alkyl, perfluoroalkyl or perflugroalkoxy groups.on .
Pl B e SRR SY AR aps e G Bl A O Lb Hction of
thegendapt proupitdi0RstRedliprodlastomencavmpositidgniumay prefecably

Fl uig?r%l lf'uq)%é\rlvc% %remﬁr%ﬁg%vﬂgg lt;'ﬁ)eot%@ Ug H&%ﬁl‘gzﬂﬂ{%ﬁg’ Hﬁ%ﬁdgf QE l@&%r?or}%er and

uorine-containin enically unsaturate onomer, sucn as .
hasteutafiters dimyie gyt BElwpeHivion patBdostelivxsuihuas aothe polymer chain,

mzﬁ%&‘%ﬂﬂ%ﬁﬂ%{&%'ﬁ&%&&%ﬁ eriueralkyhinylethsr (PAVE) which

include allg@rrgroups that are straight or branched and which include one
[6083 Imord etfr ok pBEIIS GE R RRS RAITIAY SETBTRAY VIR HERHER Op BHRFaTpvarious

perfRibvhMiayt Qe R ReTIMQER{PrOPLYIMA-etherh AR ISR T MRaURS:
Examples of preferred PAVES include thése ,deéger%ﬁee@jin U.S. Patent No.

MOBGHRE; S9! & ¢F IR S BIO8E 76, fribPEYAIRE R r8ihéhice. Other
hexaifitabler A VRS (BiteP ;2o s ortiardolk exampiehan(BLY HY atieioh Nelude alkyl
5,6 89 and 4,983,697, also,incorporated herein_by reference. [003
e S RS s RS B RO AT g =
perfyorE ety latindashohepérituofthrbdinrelsits prohsnnépamitiny] ether) and

si:dﬂ&oéﬁ’&ﬁiﬁﬁiéf %&9@%9{9&9&&1%@% LSRN0l ARG LRI M ent No.

at least'one of which is a curesite capable of being cured by the 20
5,08 i SEHRRE BiGiiparaarmttdh ardndrerefasRr cap Aisiesi GG s are
desaSbeleraiedeuiR, Whe s detest SR Bysthe gure@ecaiedinrs of ihe presedterein

inyention alone or in combination with other curatives and accelerators.
Y 10058 Preferred fluoropolymers are copolymers including at least TFE,
[008it]ylidehefflual isefli(viedpandotive tanohoneer srastrptégnarovE THEN PAVE, and at

teadf f?xpeeﬁérg?uggrﬁg{ég ape Q{{Q %{gﬂ F;égxf %ﬁ@l’%ﬁ@g %?ai&' %@B@Wﬂﬁ@rg‘@p\/ﬁ) /permit

curesite monomers capable of being cured 6‘3)/ standard curatives and/or

crogaiinfsiedert éht supaiiresr i derbeneiod rehcinisd whfcHorerebls bl BRIAKAGY the
curd#edt QUling caecalpraiedaiihecnreter sl asnalrratery ReGRIIna Rl ure when

invention. In additign, it is preferred that the flupropolymers used are.
actefl QB GEdAR AMR AR TGRIBT BF MioPETREHRY FRISHHARRT ¥ FSPUIIRIETS YitBwifer

curiit theaad 4teeludiog. Aflas and Viton GF).
[6035]  Preferrsd fluoropolymers are copolymers including at least TFE, vinylidene fluoride

{VF7) and other monomers as noted above with respect to perfluoropolymers. Preferably the

fluoropolymers have curesite monomers capable of being cured by standard curatives and/or
the preferred curatives described herein, and which are capable of having such curing
accelerated by the preferred accelerators according to the invention. In addition, it is preferred
that the fluoropolymers used are included within the group of more highly fluorinated
fluoropolymers known in the art (including Aflas and Viton GF).

(0036} Most preferred curesite monomers inciude those having cyano curesites, regardiess
of the location of the cyano group, €.g., primary and secondary cyano group curesite monomers.

Examples of cyano curesite monomers are described in detail herein, and may be found in, for

1
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30 [00361 Most preferred curesite monomers include those having cyano
curesites, regardless of the location of the cyano group, e.g., primary and
secondary cyano group curesite monomers. Examples of cyano curesite
monomers are described in detail herein, and may be found in, for 11
example, U.S. Patent No. 4,281,092. Such cyano group containing cure

exafiifeMOROMARA RS 4981 (09WBIRbRAR LoBF IRRIARS OLo0% ALROLR O
these curesite monomers with each” other or with other we Known

welbkpeuthe b eindr STRPRAERSS Heons or AP thess coprsit m@omesntioh eith

othdf @lSAtReERPIABIFR HER WRLIRUR ARHILATRROMMAES ASKOING 10-18 e of the
ion 5 alone or in combinatijon with other acceptable

. invention_ .
VR oPp AIATETEPIBRE 7 LIECHIISyRP el Sne FRSTRoTHSrs Picfades invenion
alorfiuerinatesboledins wind fberinate vinyt-athesscRaghshaving a cyano group
06 whi Sg e Eollowin | are general examéplgg: [00381 CF2=CF-O-[CF,Jn
. wherain 71 1853t 2t P AR SReTEraoN S5 '8? A6 pioRy) fuorinated vinyl

etheGreeeC F2@n{GR2:EHEERB e DIhiGFRCR(GHRA) LNsendigr eisaniss from 0 to

4, preferably from 0 to 2; [0040] CF2=CF-[OCFZCF(CF3)]R-O-[CF2]n-CN,
[0¢3Fherein tdieflom@-to 2l ah@nw®erinm fofhraddd004 1) CHREEEBIO? 0 6

[CF2]n-O-CF(CF3)-CN, wherein n is from 2 to 4. 15 [0042] Specific

examples include primary curesite monomers such as

CF2=CFOCF2CF(CF3)OCF2CF2CN (referred to'generally as 8-CNVE)
1903334 secofdan-Carddie [Mammtit strctPas—CF2—CF(CF3)—CN, wherein n is

fmrg;ggo:gE}%%%%é%gg&?[[gg?;)-CN. Such curesite monomers may be used

alone or In com pecially preferred is a combination of curesite

nomersas. §h D i, lymeric or perfluor polymch ,
O as oo TR TCED TR 55 (CRE € POTRLRY 2 andn s

froroFERB 4 CN12~r2 20CN 12

{0041} CF7=CF—0O- [CF2]y~—0—CF(CF3)}—CN, wherein n is from 2 to 4,
[0042] Specific examples include primary curesite monomers such as

CF2=CFOCF2CF(CF3)OCF2CFpCN (referred to generally as 8-CNVE) and secondary curesite

monormers such as CFy=CF—O[CF2}3—0-—CF[CF3}~-CN. Such curesite monomers may be

used alone or in combination. Especially preferred is a combination of curesite monomers as
shown below in a fluoropolymeric or perfluoropolymeric chain as foliows:
—[CE— CIJF}p—I"CFz““ CFl —

|
O O
|
(ffz)s (I:Fz
? CFCF,
CFCF, o
[
2
F;
f
CH
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PeriUIRREBA G oF 7 EBIOAM

wherein p represents a secondary curesite monomer present in a
fluoropolymer or perfluoropolymers in an amount from 0.1 to 12mol%,
preferably | to 4mol%, and a represents a primary curesite monomer
present in an amount from 0.1 to I2mol% and preferably from 1 to 7mol%.
It is preferred that the molar ratio of the primary curesite monomer to the
secondary curesite monomer in the copolymer is from about 1:1 to about
10:1, preferably 9:1. [0043] It will be understood based on this disclosure
whereliiaf Ageitenakiypen dirowinsiie daBRBeFRYICH GOMKAILSYRRRGEPUPS
as cuyesites.and those V‘é,hiCh di.l) nqt corg)gin cyanq _groups maé/be used in
P iiplaEebeRESFERR U e gt 1 d o
represemne mersnotacksitovenprovideddhaithe Sumsiermpmomersaasicapable
-.of being cured by the .combinatian, of curatives and accelerators ,
orete e o IR SRS Bt GEHR P B e aSfee
monomororersincitae olefiis, inoludiaginpattiallysonfuty hategenated olefigssur
1001 %%Qgtﬁ@g;y.lene, vinylidene fluoride, vinyl fluoride, trifluoroethylene,
" bromotetrafluorobutene, bromotrifluoroethylene,

[0043]-hydroptiniafiborapropened onand dhyshepeniolEaRpropans. cBueh site
o additio a%curq site monomer(%mallg/,be ris.ent in r.ag*%%s ashnotedﬁ
ODORKER &R0 BIEDISTETAD R AFE GeREFAI s EHtHh ITFOHRG BYae
groupnoiey rercedtimaddéiprefecably @riaio @b ayialpiperoéiic anganedturesize
ly Q.3t01.5. rcent. [0045] Other additives, such.as other,
moncBiE R a8\ D ot g S e oot RS AL Rty e

combpreitmed suttren and mesrisrpo rrecsibed gein. acid acceptor or strong

(0044135 RGP Bl BiESof B3HLR OGP B LRI HBRAY B, inciucing

material, fillers and the like ma¥ also be included as I'oﬂptlonal components

partially iy Falaaerstirimie i syerrssibrlartovieriidens fipedirovingk fiveride,

trifludfitnfien:, Srstoisieiiverobitbnd ColdRisi stich aiRRl R harboRARIRRKopropene
lay, silicon dioxide, fluoropolymeric particulates (for example, TFE i
e 2 S BE P BRI SR o SO AR RS b, 1 OBSPASH ATTES B et in

rangetirnomdhbricegratiteguetptbis, aoeipenandslennians, iglassiilerst on 1o 5,

1 BOY %grélpg é;l _ \‘/%alr ther curin ents ang/o lasticizers
mg egr of%iei‘r addi |VE(£§SE%§f WG;:%oJrét% ém (cjlcig\}jeeflf)cp?g(%j %’%h WSS 75%&%6;@ éng
mole apgeperfluoroelastomeric art. Preferably, the compositions of the
[0045]nveDiaer iditiess ke apathisiarbriai i ming 2dhasve: UHorRalasOmRiGhan
those cgéagosmo?sngs described herein, with 30 exemplary preferred silica
BopBURES B BoABINE L SRS ety R AFQRGTTA2 RFHo base.
procesSiagaitls, Stgrind it ompolyiier R7R{TtorHoBguGSALRATHO fllen additd 3iei iy
also b2 bl 05 §Hg3na1 components of the fluoroelastomeric and perfluoroslastomeric
compositions of the invention. Such additives include fillers such as graphite, carbon black,
clay, silicon dioxide, fluoropolymeric particulates (for example, TFE homopolymer and
copolymer micropowders), barium sulfate, silica, titanium dioxide, acid acceptors, cure
accelerators, glass fibers, or polyaramid fibers such as Kevlar, other curing agents and/or
plasticizers or other additives known or to be developed in the fiuoroelastomeric art and
perfluoroelastomeric art. Preferably, the compositions of the invention include silica,
particularly for_ forming adhesive fluoroelastomeric compositions as described herein, with
exemplary preferred silica compounds being available commercially as Hi-Sil® 532 EP from
Harwick Standard, Aerosil® R972 from Degussa Corporation, Min-U-SI® and Sil-Co-Sil®

i3
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13 both from US SILICA Co, Micro-cell) from Celite c/o World Minerals,
and Cab-.o-sill) from Cabot [00461 Preferred commercial
fluoropolymers/fluoroelastomers include Viton(r) OF, Aflas(r) and similar
polymers. Preferred perfluoropolymers/perfluoroelastomers include
Simriz(r), 5 available from Freudenberg of German),, Dyneon(r), available

botH RSt MigBESeA Mining $o-Mepuiasiuringd %/MWBE&%QQE,%%E‘H—%E%}@ from

available from Daikin Industries, Ltd. of Osaka, Japan. Similar materials
Cabgie also available from Solvay Solexis in Italy and from Federal State

[6oddNitary ERiespisAmMiLghRAN MSHSRF RYMBRIERUDRR 1RSSR, Aflas®
and %00,471 The compositions of the present invention also include at least one

FRATBOWIER is” T L ah ABIE ST RS AE teTapiesigsrignciude Simriz®,
avaiihb&f@m&lml dﬁ@rabgeaaaﬂypmﬂ@bﬁ%e&v&%e m&eﬂﬁiﬁx;@%dg @ﬁmnlg &
unctionalized.biphenyl-ba mpounds, including BOAP. Additiona
Mo IO SR AR B B B o me 05k
Japaas Bisalwidineralyr ativiesy whitihedchmiavalsbdisnctiaritay diré toeu Fatives,State
.co-eurati I I rs.in.. perluoroelastomeric compositions. 15
Um‘%%o%l %Es%f%%%%%@ggl g'no gu .ﬁgﬁfrzie‘? aes{éréc‘{g%ﬁﬁbunds include
[004fion o didivrepoaiitbnaesi tbe midexitnesntibthe fo losiidg folvmilend Ftretow which is

capahRF cYofsiknD R0 barein: YiBen e A s Ubsiued ?%kn%%@@m@m?mch

aralkyl or aralkoxy group or an unsubstituted or substituted fully or
matesials A s SApsHAnsd mk iPhRak s caransndsy inrhitiar, BQodp hdditgeal
cumfmﬁ iﬂbl@diék&:f@ﬁ%ﬁ%@.ﬁgﬁ)ﬁr(ﬁtﬂmaeﬁlleﬁﬁﬁﬁélgdg@%lrlﬁpﬁiéén%ne
erfluoro . perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or o
e P S O P B SRR SO opeelersors i
rerfiueteiabbreqestiopastiopt or perfluoroalkoxy 25 group of from 1 to 12
rbo .an re preferably.from 1 to 9 carbon atoms; and Rl ma
B et e i A B S eod
monfyRideria s & twBdiveiombronk{Ribsorgroup. R2 may be
independently any of the groups 14 listed above for RI or hydroxy!.
Substituted groups for Y, Rl or R2 include, without limitation, halogenated
alkyl, perhalogenated ? \ R%\Iogenated alkoxy, perhalogenated alkoxy,

y—C~ | @
\NHR’

wherein Y may be a substituted alkyl, alkoxy, aryl, aralkyl or aralkoxy group or an

unsubstituted or substituted fully or partially halogenated alkyl, alkoxy, aryl, aralkyl or

aralkoxy group having from about ! to 22 carbon atoms. Y may also be, and preferably

is, a perfivoroalkyl, perfluoroalkoxy, perfluoroaryl, perfiuoroaralkyl or perfluoroaralkoxy group
of from ] to 22 carbon atoms and more preferabiy a perfluoroalky! or perfluoroalkoxy

group of from 1 to 12 carbon atoms, and more preferably from 1 to 9 carbon atoms:

1
and R may be hydrogen or substituted or unsubstituted lower alkyl or alkoxy groups of from
one to 6 carbon atoms, or an amino group. R may be independentiy any of the groups
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thio, amine, imine, amide, imide, halogen, carboxyl, sulfonyl, hydroxyl, and
the like. 2 [0049] Preferred compounds according to formula (1) include
those in which R is 5 hydroxyl, hydrogen or substituted or unsubstituted
alkyl or alkoxy groups of from Ito 6 carbon | atoms, more preferably
hydroxyl or hydrogen. Also preferred are embodiments in which R is
. hydrogen, amino or a substituted or unsubstituted lower alkyl of from 1 to
listed abpBe FPRFon®s BY 4rayhileSRbRi e SR Diohyddx §F Moschseriswdre
. embodiments where R is hydrogen. Further preferred embodiments
limi{alRREAEERARAAHTEh RPRAREARatb R, TRPRERSTS S ww%@w&@é alkoxy,
thiophrdinsUbsiiie e asylrgidy) psi anal, substitvlled]dsmyhildstityteehhalegimated
aryl groups having the chain lengths as noted above. [00501 Exem@ary
[s04Rpnodiittinedhasedand monomniddxime hdsediodeativesiacdaliRg 1o
formula (1) include perfluoroalkylamidines, arylamidines,
hydperflubydalkstamidbxines] carylammdoexahes dmd alkoxy groups of from 1 to 6 carbon
perfluoroalkylamidrazones. Specific examples include 15 1
atomperilgor podtastamidiiex HepthfitrozgobutysyIpraieinsd abepzantdinets in which R is
trifluoromethylbenzamidoxime, and trifluoromethoxylbenzamidoxime.

hyd[opsn TiRe ¢isdtTstesse g RbrEives Rt indy bEaraddgéragiaon atoms

fluopoelastomeric and preferably perfluoroelastomeric compositions

while By e SaHiEQE5y RSrmarah: MesrereRrrng s BReoRmaRINERE Bo iwhedegen.

may_be ynsybstituted or substituted fyl| partially halpgenated alkyl,
e R S R TR T W

g

subgditoimas oo unsobetipretd payll g rques el oathkyrtyied ritarodikineye ety et emdydry]

erflugroaralkyl. o fluoroaralkoxy groups of from I to 22 carbon atoms
gmlgpﬁ mor Q%?%Pgt{fg %h psearsﬂﬂ%%a%/{%r pertuoroal coxy group of from
[003Bout Exerirdacamenranifse-Regp arl naneasideimecbatss\aupiirepaspersing to
forr@12 71 foREMHR ﬁ&ﬁ%%%@%%@,%mtﬁm Y adtioximes,

independently selected to be the 15 same as RI noted above. Further, D,

arylpgpidryimes s pedtiewelsulaitingersy chedinssrmplehipciude

perfluorooctanamidine, heptafluorobutyrylamidine, benzamidine,
triflnoromethylbenzamidoxime, and trifluoromethoxylbenzamidoxime.
10051] The bisamidine-based curatives which may be used for the fluoroelastomeric and

preferably perfluoroejastomeric compositions represented by formula (I1):

RIN NR'

\\c:-——~D-—--c// b
vl N 2
RZHN NHR

wherein D may be unsubstituted or substituted fully or partially halogenated alkyl, alkoxy, aryl,

aralky! or aralkoxy groups having from about 1 to 22 carbon atoms, or more preferably

perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl, or perfluoroaralkoxy groups of

from ! to 22 carbon atoms and more preferably a perfluoroalkyl or pertlubroaiKoxy group

of from about 1 to 12 carbon atoms. R’ and R* are as defined above with respect to

2
formula (I), however, in formula (II}, R is not hydroxyl, it is independently selected to be the
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groups noted above with respect to formula (1). Most preferably herein in
formula (Il), both R 1 2 and R are hydrogen. [0052[ Oxygen atoms are
preferably included in the form of ether linkages in Y, Riand R 2 5 While
it is preferred that Y is straight or branched, it is also within the scope of
the invention that Y could be a cyclic or aromatic structure, which is

capable of being substitute inoted 2above. [0053] With respect to the
sor R SP RO 101 p b T D 1 B RICHFAB iy por of the
preferably perfluorinated. If D is only partially halogenated, however, it is 1
grofifs pratelrsbdvined thegacb tnfatonis @djadesiptleémbiidirecgraufismeaial(il), both R
have two hydrogen substituents to stabilize the compound. Oxygen atoms

andi'ﬁ%)a?é%%?ggéﬁbly also in the form o_f _ether Iinl_<ages. While it is preferred
that D is"straight or branched chain, it is also within the scope of the
invention that D is a cyclic or aromatic structure, which may be further

[003gbstitdtsteepRitEs MRySianRsaish s ot Siehobrmitnassma Jag& end R
Wh%@riﬁ'i‘sor% 9 éa%m%d{pesnd%ts P rflu%{OSepar%midiqﬁ. %Jpjtable Fihe i .
?ﬁﬂﬁ =) 15 2{&1 gr%ii’lga'@m, 115 als0 W em o %%%% firdrﬁnvenﬁon

perfluoroalkyl monoamidings an iInes'can purc
thalSyrQueselabekatoriasmsis. Biudiacshudid oricmaBach matesaistaued as noted
abgt@mmercially available from Federal State Unitary Enterprise S.V.

Lebedev Institute of Synthetic Rubber in Russia. Preferred exemplary

[00B amidifitisrsiestdirbetithai Hvesiciormidrid pe i osissibeanking and

fludaiiieerarebaranidineeAthiB0ada. Itipurdarsieedahnhandle aBoMSer, it is
%m'%'%}ga’g mldo%ne materjals alg% used as accelerators, mste%d of direct
PTERSTTELivAL 4 2 0 AP B AR O BT SRR RS BRsh Ay Svo hydrogen

subgliplreny tdasistcutatbrempueiia OBR AP tUits an D URL B fehode Alsoay the form of

0 particular flugroelastomer.chosen, the curatives . ..
o B B A e R A v e
scorpipfe tscaseriigndbdeldioprachmmmmasipesifistivoviely viscosifyrtisesbstituted.
ParRBility PEterompRsilon Qs YRk ARIRIm Al ANdsf Spadarm SResifigd

torque measured by a moving die rheometer. Suitable amounts include
perfiuprRsehisaridine ceriiai arHRIostkphmensepEdiRfS BN sARIdinm eAn e d
purdsslitebeLs aigasstthebarmotied, ans tYpa RhGuUIrBIBRION SR Whalivaiuibe

invention should be chasen tq.optimize the desired properties of. the
com S A7 oSBT BTG R VLR REB To0r
Syngredin i&ab@tein IR usie s Pecificed exgapiern: dfsanddinasesistatiog tothe invention
incIGOPUSRRIAI AR ASHEALI B S ol BE SIS RGN, 16
[6054) It is understood that when the above amidine, amidoxime materials are used as

accelerators, instead of direct curatives, such as for example if used in combination with a

diphenyl-based curative such as BOAP, the amount as chosen may be based upon the particuiar

. perfluoroelastomer chosen, the curatives and/or co-curatives chosen and the desired cure

properties, such as the time necessary to develop a minimum specified Mooney viscosity, the

ability of the composition to resist deformation, and a maximum specified torque measured by a
moving die theometer. Suitable amounts include 0.1 to 5 parts of accelerator per 100

parts of perfluoropolymer. When used as direct curatives, the amount and type of
curative or co-curative in the invention should be chosen to optimize the desired properties of
the cured fluoroelastomer or perfluoroelastomer (including its resistance to chemical attack,

specific elongation-at-break, resistance to compression set, flexural modulus, tear strength,
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hardness and the like). The amount used will depend on the degree of

crosslinking desired, the type and number of cure sites to be cured by the

inventive curatives, the number of other cure sites to be cured by other
curatives not within the scope of the invention, and the cure rate desired.

A preferred amount of any of the curatives herein is an amount as much .
hardiesGuild dietik) toTan anaunisedsiihtepaesroht e RROMNEeGHIKaHt Wsired, the
typer%g tn\{szileg trhcgtsae!‘ur cur essitt%sbgrc%seyg W{éhe flu roelastgt)meri or

perfilioroclastomeric composition-which are cap B sFie EWW’EWEH@E’T cure
sitep tir thwessd o ctharunativess abtheitinuahtienofRrefena biyz0tibipat0 hadsHyate

mer or

- iaht ' g fl | .
T T ——

perfluoropoiymer is used,
10 2 SEP R Bl cH bl raGoEs Tharmouit Ispriatel tblydeissitbitivee t@oihmpetset in the

FluciBRGURRS. AL, 05EUING. HoWe VL Jha BQRigggﬁ{?gr?ﬁgé%%élg%%%%S%% the

cur Q\gesoggi% Darameters.noted abtove. 0055] In addition )
ipRenyT-based curatves may bE lsed iR YcOmposHisRsoriReEshesdne

curingegtiopePHey frcludé frangobder siraighuehaioiay, NAlQgeRHegte feranly
rhalo d alkyl, .and preferably perfluoroalkyl type compounds -~

R G R R s S S

othel gweRyreRstibassub stiutethgahowwhec Hitaveraideagista taeioepBesykites and

Oth&rgmagg%@gﬁya%geaminophenol groups, but which have a sufficiently
high molecular weight (extended chains) so that the melting point is

[00HreferdblgddsiopdaBOmBrothto Gphsopd-prsfé abiyives greaberutizdin2BOC,
¥a f ORI I N ampatibility. and
S i ARt SRR AR B e e
R TRERAYH BT AR BSREITONS Perfiveroela g eroppsBitetha

may RO RONRES hARADBRLPHERIYRsrAgeRS ArewRIEARY CIRRENNRG6 i ed, ang
atives of formula (Il1); 17 ZNH2 A-R3 -, R4 A(lll)r NH2 [00571 In

.CU
VR R 5 AR P BTY ! OBt BT TGP RASRARR # 47aHgS, but which
havindeyifcidmit| gk leeiedularve qicaExemasachenby s ohe the LR@lgHbriain

ref‘e?éBngQ%& 9 §4§0€Nhi h.may b urth(_ar sybstitut

e insubstitdte o¥ #rom to 528 I(':ea%%}lﬁr%e?f ms in Sater &aneﬁéyc, and most
preferably to 225°C to thereby enhance compatibility and provide fast curing reactions of
perfluoroelastomeric compositions, particularly the preferred perflucroelastomers having
cyano-type curesite monomers.

[0056] Such curing agents are preferably diphenyl-based curatives of formuta (III):
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any of such chains (whether straight or branched), more preferably such
chains are from 10 to 22 carbon atoms, and which groups are selected
from the following exemplary groups: alkyl groups, fully or partially
halogenated alkyl groups, and preferably perfluorinated alkyl groups,
each of which groups may be interrupted by at least one oxygen atom,
and in which branching 10 chains mayznclude such groups as, for
example, haloalkyl, fluoroalkyl and trifluoroalkyl. Substitutions acceptable
for use in formula (lll) and other formulL\(Bé\(ssgibed herein as containing
substitutable groups, including the pr erredﬁnu}aﬁgns in accordance
with formula (IlI) described belew, maly be the same as;noted herein for
formulas (I) and (11) to t?‘ue exfgt Su utions may be desired for a

given curing reaction. Z is preférably an amino, 15 mercapto, thiphenol,

p, With the hyd%gxyl group being most (11T

is independently;selected to b formula (IV):
i tJe independently selected on

sulfhydryl or hydrgxyl g
preferred. [00581 Each
NH2 Z 18 or the same as A, and A may

either side of R3 in fefmulax]l)ito be formula (1V), a hygrogen atom, a
fluorine atom, or a fanched ristraight chain (substituted or
unsubstituted) carb@n-based jgreup which is selected frém:the following

groups: an alkylza partigity or fully halogenated alkyl, or perfluoroalkyl
groups, more preferably a pgtfluoroalkyl 5 group, of from one to 22 carbon
atoms; each of which groups may be interrupted by at least one. oxygen
atom, and in which branching chains may include such groups as, for

ample, halqal fluoroalkyl and trifluoroalkyl. When r i0 and4R is a
f“"sgzrboﬁﬂaff’dﬁﬁgéﬁ SRR Phkg ‘é‘a@ﬁwl%(xfé}sf%ifﬁhaﬁ(mﬂ\&haéﬁit is
: (o] be formula (IV), it is preferred that only tw:
e el RS SR R T S goues
(wWhighra b Tah salsebe e mrefosstinaedjaif fosrd Droap iadarmatand .

any $9QR% Bﬁxf@Rﬂeﬂeﬁiwwﬁﬁ%@ﬁ&ﬁcﬁé&aﬂ}é%@ﬂ%@&m& MeGSLomMla s «o

I\ above, include structures where R3 is a carbon -atom and those in
22 ARSI BB BR T Aeigc kBT e AalominasnemeiaTy eigups: alkyl
groupdyittiiiynapatialigihaiop enstdialRxygoupd, dhihgrcRiRil BEHRHRBAUYIS oups,
ecach'd vyvklllll% v¥hgn rﬁg Oﬁsﬁnlé ra}uc%g%n att m, J is formula éIV), one Ajs 15 _
trifluorontethnyT and the oher A is Selectat oMY J8th USh& Hihighdpranching
chaininmay inrbeamchgrbups as, for example, haloalkyl, fluoroalkyl and triflucroalkyl.

- Substitutions acceptable for use in formula (III) and other formulae described berein as

'+ containing substitutable groups, including the preferred formulations in accordance with

formula (III) described below, may be the same as noted herein for formulas () and () to the ‘
extent such substitutions may be desired for a given curing reaction. Z is preferably an amino,
mercapto, thiphenol, sulfhydry! or hydroxy! group, with the hydroxy! group being most
preferred.

[0058]  EachJis independentiy seiected to be formula (IV):

Z
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chain perfluoroalkyl and perfluoroalkylether groups of from 2 to 22 carbon
atoms. [0060] The above-noted curatives, including the monoamidine,
monoamidoxime, bisamidines and specified functionalized di-phenyl
based curatives and their syntheses are described further in co-pending
U.S. Patent Publication No. US 2004/0214956 Al, owned by 20 the
‘ﬁ?Si nee of the present invention, the entire disclosure, of whieh is

or the. tﬁﬁj

B 5tEd WArBiM B Or drdrarRAC Ry (AT 582 oft 8 ey o
I r Curi in.additi r ratives. .
be %ﬁ@%@gggﬁ;ﬁ%@%@ﬁ@ﬁﬁgn de AE(%', t&‘ %rﬂ&{?& &dsig‘lgrz] %%tg%?%% (éubsmuted

escri to use more than one curative depen ure

or @ﬁ@bﬁﬂmﬂﬁwmw@é gg@m\abidnimgiaﬁ@dr@m i@@&ﬁpﬁmmzm alryl, a
paﬂéﬂ?@??@ﬂ?@%ﬁ&ﬁ%&@@@ﬁ%? p@?hﬁ&%ﬁiﬁﬂ%ﬂﬂ& %IQIB&%%B%’ a perfluorcalky!

functignalized derlqvati es’and/or bisaminothjophenols, etc. In addition
TORALGRIP SR8 1FiH BRI EING P48l iSTPEBTRG YoEhRGIBYg ad Bnat

IeaRASHSHRY IOnGHEE OThe T, MRSItg SRS cURSRYhe Rirferedicuatives of:
the compositions of the present invention. [00621 The invention also

exatipladesiaanrelerieh AR PR RRIIRARRIEQIMVBha Q¥ ganis FOEHOXidebon atom, at
Organic peroxides have been used as direct curatives, and in conjunction

leaswitheatf 3@naganiisigrmerdtynt (TN g oy anuratesabe@asn A group to be
iallylisocyanurate LC) and 19 WO 2005/097890 .

for e T e il BRI Bhuratives of formula (1), such

ﬂ:atsi,fgtaﬁm éi&ﬁogm;}st@%hwm\_ﬂrig prafectigrialivedtifptessiupdsetmula (V).

[005972tives.And PR ROWR, SHIaLINGS fiBL0E PREPSIE HENHOOmSHERY above,

organic peroxides are being employed without the isocyanurate co-agents

inchsagesieRnishas® ake Norbeingousesiabdso s ametireR! eusativasmt ibiaenched
been surprisingly found that such 5 compounds, instead of being merely
alkyjgufperitveriagivd iy bareupyshishsofor wamiexisoperflaty oppigmer sitith preferred
other co-agents and having specific curesites, are very effective as
are sEbelwiesits whishcoeny 35 8tdm ihesrrvr) Riaetdiaforabti Shenyrbdsisd
..compounds, mono- and bis-amidines and monoamidoximes as noted
riagrRRC iR QSIS HicHe Seh Rt FAVR SOBBERRLhY S AREmMEaMghed
chattiffer@ntsuieynedhanisorsakyigibhoighbiebiodsefil Iwhaemusingms
anic.peroxides as, alternative curing mechanisms. [00631 The organic
SR L A
bisaghiiheamndygpieallyduRsdtiontiized taphemn dasedoumatives ald tigwsttheses are

desSRRVFNHIRIG PSS ERATSMBRUCE A% LAl AR T4\ S0l BYIRNS SHCHRRA by

TFE/PAVE/curesite monomer wherein the curesite monomer is one as
the asEiERBHOE R PISSSIPRTENINo s D TodisdrsaRLErhichisdrramarated herein by

reference for that purpose.

[6061] It also possible to employ other curing agents in addition to the preferred curatives
described above, or to use more than one curative depending on the cure site monomers present,
such as an organometallic compound such as an organotin, diamines, amidines, other
conventional bipheny! functionalized derivatives and/or bisaminothiophenols, etc. In addition,
perfluoropolymers may be cured using radiation curing technology as an assist or to cure other
curesites not cured by the preferred curatives of the compositions of the present invention.
[0062]  The invention also includes a preferred accelerant in the form of an organic
peroxide. Organic peroxides have been used as direct curatives, and in conjunction with co-

agents generally including 1socyanurates such as triallylisocyanurate (TAIC) and
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15 XCH2CF2CF2-(OCH2CF2CF2)m-(OCFYCF2)n-OCF=CF2 in which X
is a hydrogen atom or a halogen atom, including fluorine, chlorine,
bromine and iodine; Y is fluorine or a trifluoromethyl group; in is an

WoiegRI9¢d¢o 5; and nis 0; 1 or 2. The peroxides used may@l$a:d€ < 110423
those which work in curing other hydrogen-containing functional groups

(i UABy AR AROH A CTR2ERat G siehRX e X isadalagen) Such
organic pgroxides are known_in the 20 art for use with TAIL, TAC and

fongiomsyBee UBNEBLA?ESI SWaUETS anERTRE SRR HRINET Hetisduarsrinhention,
sugiresgatidneentides A0064L Brelenetwiraxitiessinsiuteate co-agents as accelerants
5-dimethyl-2,5-di(t-butylperoxy)hexyne-3, 2,5- dimethyl-2,5-

o B T AT o sooh

comerbedz,dm&,ad,@f is(¢-tnatylpeseky-ali is@mpyﬂl&myet):mﬁ.[for various

pedrding H@%k@fmmasg%yi) é@ﬂ%&%&@ﬁ%@ﬁ&%9@%&?{@&'a@é%lgpse%@%g?v%f as
The o ganic perOX|de shou % e used In minor amounts in accoPaance

acefltreain sun e B o theehsivecieratinratianvBshos IMoted aberendthmono- and

bidgapeskiahepatentialse.of some ol ihe WBW@S%&%@W&%%& such curatives

alternative accelerators, the amount of organic peroxide chosen as an

oPefRieheradEisy belihser oysntre s Idamr siioveRl A tmies Bl when using
orerfiverepalymesichessn, dienguhatiyessand/or co-curatives chosen and

30 desired cure properties, such as the time necessary to develop a .
Ot PR SERPRIGRAE,  BISh L, CoHE AT o s BB e L roxides
whiekistedpfirstigtiond antieamaxitaudars pecifieck tdogevidlisvaasurad el co-

Jeving dierh ter, Suit ' to 5 parts of .

L S

CuTgSHRENPIPBATES BF AecERsvatdicfer 10D Pairst doperfliicidpol/erc(abesformula
Compositions incorporating the o]rganic peroxide curative, in addition to 5

X dbhoastaty-thedetdivmiH - Bhohe god Hrocadaating Hidueraydeasenatom or a

and good physical properties. [0066] Based on such.compositions, as
haia%%%%%’é%% é(f)uvcg?%r%?r%}ee hﬁgﬁ‘[fﬁ?tr%?%r%evia esmgmr?fe hlcszgﬁf(gf%%c?éﬁerating
trifiheremahot arfluprostaestieericof SrimBsition,ipfefierally Bhe peroxides used may also
be BRHIUQERSIARIAMe L G L OBRRS IR AHED A5 HNRRL AP NS NRI8 -coom,

above herein. The method 10 includes providing to the compositions at

-Cleast one By RCCHigratanhifctiNe famalofan BUaniesRREPEdRidAs 488Fown in the

herein, the use of "a" and "at least one" to describe composition
art orrtpoEthis Adach Meankwriegumregsotnpbneniss suabiditiegerguete not

ne&@ﬁ&%%‘ﬁ%‘ﬁr@s@gtﬁ%gﬂﬂgﬁ may further include a colorant, p.referably

metallic free, as described herein below to achieve differing

[06G64] Preferred peroxides include 2,5-dimethyl-2,5-di(i-butylperoxy)hexyne-3, 2,5-
dimethyl-2,5- di(t-butylperoxy)hexane, dicumy! peroxide, dibenzoyl peroxide, t-butyl
perbenzoate, o,a’-bis{t-butylperoxy-diisopropylbenzene), dif 1, 3-dimethyl-3-(t-butylperoxy)-
butyl] carbonate and combinations thereof. The organic peroxide shouid be used in minor
amounts in accordance with amounts used for other accelerant additives. As noted above with
respect to the potential use of some of the preferred curatives as alternative accelerators, the
amount of organic peroxide chosen as an accelerator may be based upon the particular
fluoroclastomer or perfluoropolymer chosen, the curatives and/or co-curatives chosen and the

desired cure properties, such as the time necessary to develop a minimum specified Mooney

viscosity, the ability of the composition to resist deformation, and a maximum specified torque
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effects. As used herein, "metallic free" or "free of metallic elements"” is
intended to mean 15 substantially completely free of metallic elements,
with the understanding that small amounts of trace metallic elements,
while undesirable, may be present. [0067] In addition the above noted
compositions and methods, the accelerant effects can be achieved when
meassing the: pereiigdiachetenatars Siloabl eninooamoatieriwith dhersare
agg%(;r 0 %' compositiens including certain colorants, descri e?d herein
e B B O SR SRR R s
of agorgreisitipers] RAvimgs el peafitorapalathevith organic peroxide accelerators
hibit excellent curing times and property advantages as. desgribed
60 :
e T o =oAL e CaAr B GHA el B M et ator
dempnyvtogidncenittetive.ishantiond ivhassbeehtolmdrthat suehcalgtadtshysical
pmﬁr‘?ﬁé@e .g.ood. plasma resistance propertigs generglly when comparing a
composition including such as colorant with a 25 similar compound not

100§fdvingRreEalonait s Rt iRtodp aetbalshostiiadsthstio Botuto provides &
metiRAUING Melded prsts.fernedifkam the.compesitions:dessribedderein

and/or to serve as an identifier of source or type of material. Thus such
P S AT BEH HE BRI O R &P B RSB RTS SERBRE Yo ravirfer RN ateie oliae method
inclbénedfts;itheiuding plagroetesisiange: fare fuererlnsiameri G amROS IO S anic

comprisin least g fluoropalymer, and preferably a 30, perfluoropolymer
pereiid éﬁlhseg% t%e\;féifl a%‘ $°e at%{/ea%? & 06‘83E?i%‘é‘&rf%r%‘?ﬁfpﬁ’ﬁéggf’aﬁ?‘%omms
caciunetisrakzedrdiphenyidiesed durmatiic g patieabpsossiinkbrpiathods may farther
. K yaer The colarants used.are .
e R BEATRE © EnE Glering
effepts TAY Srddnroimo Amstaliinfress of dsprelantiabisrtisroentsh svinisidgdstochean
subSiRFRRDP LaRRIAnG the eviRe ARidrs et iram e R SEMNGORIUGON sunts of

and pharmaceutical equipment and processes, wherein metallic

track BtA A R R Bt FRdrstARIss RY RS BESRRbided. As further described
10047 low 1if ARitoeahe Mbuneinat Suaipesiasanin AR 8ROLIQNRIM effects can be
fluo Qveggstory]e%:ccopg%5|tlon§e@a vmggunlque 5 adhesive properties.

Hna MicToR S SRTEHE Fo? T HHf TGN

AR, e co?olﬁr%\gg perﬁ’ﬁooroef:a%%%erzners an
accdieratbisdn cotepngitisdsrintlodias teapilicalvrehie derited drébsirupeofably in addition
to sl ARANREAOESCANGS BIRIBSHAYRINANCE AL SalRN BACk:

as a colorant in semiconductor and other non-% ack erid uses) to provide
OTEA5S TR IS Pl ER IS KRR SURRAHIGRISCRTES PSS RIS RN OTRVIN g eantedies as
desceibdnadimnesEnwiaw: ahthenetoxi de: G asrelralio s asde seibedderein

ace a‘lé)ne or.in 10 combjnation wjth other cure accelerators, provide a more
%

A ﬁi’r’i‘*@’%‘é’lnrﬁ albaints) ound that such colorants provide good plasma

Tesistance properties generally when comparing a composition including such as colorant with a
similar compound not having the colorant as well as to provide a smooth, aesthetic look to
resulting molded parts formed from the compositions described herein and/or to serve as an
identifier of source or type of material. Thus such colorants can be used in certain
compositions to provide advantageous benefits, including plasma resistance for
fluoroelastomeric compositions comprising at least a flucropolymer, and preferably a
perfiuoropolymer as defined above, and a curative of the type described herein, preferably a
functionalized diphenyl-based curative capable of crosslinking the flucropolymer or
perfluoropolymer chosen. The colorants used are all preferably free of metallic elements,
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visible surface color imperfections, operate as a designation of source or
type, and/or yield adhesive fluoroelastomeric compositions. [0068]

Preferred colorants within the invention include those which are polycyclic
warapatiersstructures containing C, H, N and 0, but which arepggtalbisofigR423
Such compounds may be 15 substituted with chlorine or bromine for color
whiglrigtidiesperirdyoapratiaeb a/bhe psiadypathbenansiticosripdtiblevithattieles formed

frofifiRtiNes UssdRanein, ﬁgwmxcmgh%&@ggmg&%&m? %P&ﬁg%?mmc

curatives, and more preferably with BOA itable colorants meetin

coiaenrenterid oG BRPIBUISE 3 tRd SO réreuriees; decrabeibrlost, ot laas been
fodReuei Rk PEgRMEE IgmeRtesed CHOMIe0nghed m d 99 SR e having unique

materials meeting such criteria may also be found in the 20 Color IndeX,

AR B R TP RS St AL SR8 TS LRI A ATSB T OH Ceskaimes i midgntification
hafngelhandpamongspatharsiiSpechicgprefemeskecolosanbcategdlieslorants
._megeting the above-noted criterig include guinacridones, . ] _
G TSRS A5 8 BB R et (U G rraicogttor and other
noisblirriclineses welailephbinatonsafthese matdtities Suitable satertaleng

| n.uU.S. No.4 36, incorporated.herein .
o e O B R e b o in
coBiPBUNtEheribeE srRRsteiarat el eIt dn el orecpsitieasiidopldma aed ménipgzing
vismmmg&q&%%ég&t%%@,@ A08) MaRasiahRed Bryiglel dyesdiNeid

as.C.I_Violet 19, 2,9-dimethyl-substituted quinacridone and
adbesivr ARGTRBIE AN ELEOMRRGHAFSC.I. Dispersed Red 15, C.I. 26050, C.I.
[6058]venPREa2I oRedaming:Y the Gl Righaohike ek vafange H9syeUeRromatic

C.I.O C.l 49, diaryli idi Il C.l. .
Bl ST I B ORI S e elonall
subGokdeh with ooGie, arbtamitefyedider (GdatiPagniBmtyblohd B BedfhB3stable and
corffrftfe 1R BN A LORINANS A1 INGRE GO RN NDIEN SRR Basco

used for varying effects and different composition color as we

curglisfsrast BroHse¥aiopb e BatRATY 7RG B e oD OB BB sTitsRY be
foultEiHdR:quinRGHg arrerenmmeraialiy avedablerffarfalaniant P R¥ dmast
chﬁe%,%“hea&"ﬂ%qe ?}é?e%ggem%?e%\’g 8 El%!ec’)syi\llgosulgthﬁtaer(i\aqnalllyHals% be found in the
Color Index, known in the art and are commercially available from Clariant, Ciba and
Engelhard, amongst others, Specific preferred colorant categories meeting the above-noted
criteria include quinacridones, benzimidazalones, indanthrones, peryienes, isoindolinones, and
isoindolines as well as combinations of these materials. Suitable materials are also described in
U.S. Patent No. 4,316,836, incorporated herein by reference for the purpose of showing similar
structures, Other possible compounds and commercial colorants include quinacridone magenta
(C.L Pigment Red 122, 192, 202 and 206), Monastral Red B, violet dyes such as C.I. Violet 19,
2,9-dimethyl-substituted quinacridone and anthraquinone dyes (C.1. 60710, C.L Dispersed Red
135, C.I. 26050, C.I. Solvent Red 19), Rodamine YS (C.I. Pigment Red 81), orange dyes such
as C.I. Orange 48 and C.I. Orange 49, diarylide (benzidine) yellows (C.1. Pigment Yellow 12,
13, 14, 16, 17, 55, 83 and 155), Indanthrene Golden Yellow GK, arylamide yellow (C.L.
Pigment Yellow 1, 3, 10, 73, 74, 97, 105 and 111) and combinations of these colorants, which

can be used for varying effects and different composition color as well. Most preferred of these
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5 and the derivative of this compound as shown below commercially
available from Clariant as PV Fast Pink E: 0 HH Il N 0 [0069] The
addition of such colorants to fluoroelastomeric and, preferably to 10
weetthsarogdastomeric compositions, can provide the composiiepwii geed:s
plasma resistant properties, particularly in NF3, SF6 and CF4 plasma.
mafeialy tinighe amporitiansoata pravidedailatiadpie SRatiny enHOTFREMIRIER
ha ‘}Qle %%%rt(%&%%nﬁas nag% Jourfeferably the perfluoropolymers .notepl above, in
combination wi e above curatives, preferably the functionalized
diphenyl- based curatives, and morelpreferably BOAP, a peroxide cure
accelerator alone gr with further 15 ii?e accelerants and including the
el quinacridone
_ € organic peroxide
‘curel accelertors of thig invention in compination \yith the colorants tqv)
i : facteristics when using

the ab eschibedcur . The.nventionalso therefore, includes a
method for acceliﬁating the cure of d¥luoroelastomeric, and preferably a
23 WO 2005/097 @0 PCT/USZOOS/diO423 perfluoroelastomeric
composition such @s those noted above by providing to such compositions
at least two cure accelerators including the peroxide accelerators noted
above, which compositions may also include the colorants noted herein

and (b deravativeate Fais I o BrREtani: BroHerAREEH Ay YRE OO R Kitsrgnt as

pvangd atigles formed there from are useful for 5 semiconductor

inufacturing and pharmaceutical

aminants are not desired. [0070]

ad formulations using a peroxide

binatien with g-eqQlorant-are shown below:

[6069] The addition of such colorants to fluoroelastomeric and, preferably to

perfluoroelastomeric compositions, can provide the composition with good plasma resistant
properties, particularly in NF3, SFg and CF4 plasma. Accordingly compositions are provided

in the present invention including the fluoropolymers, and preferably the perfluoropolymers
noted above, In combination with the above curatives, preferably the functionalized diphenyl-
based curatives, and more preferably BOAP, a peroxide cure accelerator alone or with further
cure accelerants and including the above-noted colorants, including the most preferred
quinacridone derivatives. Such compositions preferably include the organic peroxide cure
accelerators of the invention in combination with the colorants to provide compositions having
preferred curing characteristics when using the above-described curatives. The invention aiso

therefore, includes a method for accelerating the cure of a fluoroelastomeric, and preferably a
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erfluorop of mer erfluoro of er Perfluoro of mer 100 100 Silica 15 0

Carbon Black 0 25 Peroxide Accelerator 1 1 Curative (BOAP) 2 3

Colorant (quinacridone) 1 0 [0072] Such colorants as discussed above,
weasnyidshgdiher provide unique adhesive capabilities. Such qarapR3iHeFe423

when used for adhesive purposes, may optionally include the organic
pepraxidascnieacoetpraites ofdhnesitventiord hbwever piois fireferredithatpositions

at RUSO0GANIC

maximize aanesive e

ectso

i ackS oI ?n%{@d}ﬁsg‘%ﬁe;gg{ %%Q%&%E'JE%%E%%&A L%Qex%rﬁg 0

€ compositions of

e presen

coinpesitiion. fo9 ARjoRreledrdbecolnpoasitions! traeiprobide un prafresie free of metallic
el HOROSIRFIMSHIC cARHREIEARlY AR ACRESIME REHIHOPRIASIRRIEFIC

composition which is preferably capable of curing and adhering directly to

seTeRafic o mass RoiroL CHEnSe SriskEriad e vy inbrraecariisakt

meRefugropamekrefesably:aperikarenelyraer as described above,
with a functional group or 20 groups capable qf being crosslinked.

[P E R mp iy RARI T S GAACEE the B SRR SO 08 SRsar KB erator

alcsteatdcappebaadoihens . Sickea: list idavat tended to be exhaustive.
Further, it is within the scope of the invention that such adhesive
compositions due to their bonding capability may be cured so as to bond

| Commoarmetallic surfaces suchSas:pthEpetabtomets an

to provide many potentia

diphenyl-based curative

25 use in the present invention, aadsgrereigbly a fung

(sut. Y vefativerssdioh H80th
s 24 pefsreealsBeve and

d pdymekd surfdegsn B

dgersotedvailbbi/eafed on 100

tionalizedrts by weight

most_peeferapppiymer)

PedlooxprahioRfie_also be us

>d_in.the_preffi¥ed amounts

indicated_abé¥e

Siigge colorants should be

rovided to tHe composition

an be used if

CagbgtiBichmounts denend

ing upon the thtended_use (

e_if the caldd@nt is

“J T
Pe}'?&ﬁ?‘PfAWaﬁOﬁlaqma relsistant rnmlnr%czifinn or as af

1 adhesive !

ay he_used ir\2\/arying amaol

Q) 5.S1 |imh|%

Cwmﬁ@@ﬁgkddiﬁ\m, it
i

| Colpr My BEHIFaAge from

0.01 to 20 nmi'rc bv.weight ner 100.parts 0
| J J | T

perfluoroelastomer, and preferably from 1 to 5 parts by weight. [0073]
jodNfile vataLsReighiyasdieied-dbove:may ¥t frmddpdiaisuahadhesivee

compositions, it is most
Ca%%éh\%fﬁﬁ ¢ uec% compos;tloxps

be included as an

ddi

I:e\If .[:Begség%? elllcl‘l%%s:ve PUrposes, may Op%()naﬁll\j{fell{gﬂld@ the

organic peroxide cure accelerators of the invention, however, it is preferred that such organic

peroxides are used minimally or eliminated if it is desired to maximize the adhesive effects of

the compositions of the present invention.

[0072]

Preferred compositions that provide an adhesive fluoroclastomeric, and preferably

an adhesive perfluoroelastomeric composition which is preferably capable of curing and

adhering directly to metallic surfaces without the use of external adhesives include at least one

fluoropolymer, preferably a perfluoropolymer as described above, with a functional group or

groups capable of being crosslinked. Exemplary metallic surfaces include alﬁminum, stainless

steel, carbon steel, copper and others, Such a list is not intended to be exhaustive. Further, it is

within the scope of the invention that such adhesive compositions due to their bonding

capability may be cured so as to bond to non-metallic surfaces such as other elastomers and

polymeric surfaces to provide many potential uses. A curative, such as those noted above for

use in the present invention, and preferably a functionalized diphenyl-based curative as
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colorants of the invention in adhesive fluoroelastomeric compositions. In

addition, the various 10 other cure accelerators may be employed as

additives in the adhesive fluoroelastomeric compositions, however, as

noted above, for maximizing adhesive properties, the use of an organic

peroxide accelerator should be minimized. Such compositions may be
destsitadmiviglesd afdqmerbRlBONP SRSIURABPlICAIIO R SO AINEAL e
méguégcgn dlin aerog)pace %gd iomedical applications and can be formed

INto asoaNblie s SR FERSBOHS AT RSP adethip Rae TEmRETIR ershsawsed in varying
mmpdnﬁmg panisiseashetdwsafid |aminoterbSEUBIHERS (SEEH @%}i&ma resistant
co&? Qgﬂ}gn 8?&?%9 &ggt;(ét%e che[{nicaal rtesistant layers to such structures).

Bé allowing Tor difect bonding: Ut BT RDiedl BHR &S Fe¥ R EaHMREITS)-
Suiahlding SRBFcemEtD TS are HottoHhperndoessighy. FOOTA) Fire invention
peftitheringiudes s methed.of farming 28 atticle.comprising a 20

fluoroelastomer, and preferably a perfluoroelastomér, bonded to a metallic
[0%atit. subhithataliivs partd irrayptsd formethar thometils noted abievs;and
cofipanteles may-ineiude.any.arigle, combining amefallie substrate, base

or other working part, which requires a fluoroelastomeric or

SO Bt SRTARHSTHEC S ARSI HISTRPETSRIAY enTaResivopade hiditgroovevarious
otiintendeddiainste:hesairees sl Rhanad sifassexieading.inta o out

wan t?i : n&gtglllic Bart usegﬁis a maﬁing 25 surface for bonding with a fluoro
oF peiftioroal A tonte A B AN e LOp FEimZHe RAbFibIa RERETHBh dhsckasie! an

orgealvedoxifsemeaevaonshiouthbenhiifde st nyeenesaiEBREessING [RENeMrticles
foli %q% aluminum, and end effect s also formed of

afq thso%g) sarh% ?‘ﬁ%%?g%a s.d%)p 18?%] RS e cv%lﬁb’égégé%ﬂ%’&?ﬁ?ﬂﬁﬁﬁ?ﬁg

biogiesiagaprbirativrs #ndswntbetfrerned tntel asieblicneendtinnts Sothmafyesample,

melipirab%haveAmeRlic Pase PRRRRILIO! MU BRRICANUNEIN 30: o 1 forming
equipment, and a groove which is machined In the base for receiving a
U B BEIES M EPRMETHIGSITaAL 1A teie Bhaisk srectwesdritalievsnbdor direet
bortdidgymechonded stk Sicharailicls: Bohmumoa06 AR LR 6066, ger
nec%%fl . 1 as bonded slit valve 10. As best shown In Figs. 1-3, 25 WO
/097890 PCT/US2005/010423 the valve has a metallic part 12 which

[00Pdls a Gropinydnicedegbedinvitimnsthepautdler foreneagidiQomprising a
fludBR i | ric. seal.16. In,order to form the )
u W %awgai’ﬁeoé%%ﬁ%?\%%. % Po ded ?o a me ic &a&) %gcg metallic

article, herein the bon Irst necessary

- parismyhy SRRl r raaidabarec epddbreaitidies mep e msturiiot
| cozﬁﬁﬁyﬁﬁa‘@ﬁﬂiﬁk&%ﬁéﬁa%|0'§%Y¥P@&%B§§gxﬂ%ﬂ?&?e%ﬁﬁ'ggyﬁqg}égﬁ%%meﬁc

herein, and include extrusion, stampingt,man the like. The preformis
or B f‘é‘gﬁ’ﬁ astomeric seal which is preferably bonded in place in 2 groove (intended herein to

be any recess or shaped surface extending into or out of the metallic part used as a mating
surface for bonding with a fluoro or perfluoroelastomer). Examples of such articles inciude a
bonded slit valve for use in a2 vacuum chamber for semiconductor processing formed of
fiuoroelastomer and zluminum, and end effector pads also formed of those same materials. A
bonded slit valve will be used as & non-limiting example herein to illustrate the method of the
invention. Such valves typicaily have a metallic base shaped for use m semiconductor
equipment, and 2 groove which is machined in the base for recetving a ﬂuoroeiastomerib
composition in the shape of a preform that is then cured to form a bonded seal. Such an article
is shown generally with reference to Fig. | as bonded slit valve 10. As best shown in Figs, 1-3,
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shaped so as to substantially mate with a similarly shaped surface on the
metallic part. In the case of bonded slit valve 10, the sea! 16 would be
initially formed from an uncured fluoro or perfluoropolymeric composition

w0 2osd1epesalesigned to substantially mate with groove 14. Spgh/agietallicis
part as part 12, can be machined separately, using standard metalworking

thel@al@@hﬁﬂquﬁaal_ﬁb@@afﬁ%dﬂ&bﬁa@ﬁ@?m&drm%mﬂﬁﬁﬁge&mﬁamfm receiving

which will con act qu men for ref
thcr?l??%fﬂ)\?rﬁ% é’ Iﬁeum 5y §|r1) %]a?]g%%ﬁ tEj INg preparlg driélerem the
bomieﬁmiquab;ethentakeﬁﬂedemﬂawlm mme ptaﬁimw{\mmwuerw@smanner
ac Tg 58% % sggil%sn ugaggﬁrpge qe%ﬁg % ahtrQ %‘? nar;rdh e d not be
C ea

ane treate surrace S owe he pre orm
deeamﬁénzweré@m@e@d wnh@hexﬂemﬁhcs@am:%mdi@fa@.ktfoHémw&en is typically

shﬁllﬁﬂ@gﬁg%ﬂr@% gragve. 4 inhanded sliiaalve 10 10095 L Afler1he 1, ke

preform and metallic surfaces are contacted, the two are then subjected to

camﬁbéﬁaeér%ée@ ReerdOirfhimterbfinGg Bf Bk ReRedcBmp BT Rge or
peSiEhdHIIRGthec somRasitionsabthe aresen Rventien:bond.direetiyiathe.

metallic Part such that additional adhesive is optional, and not necessary
SughGiBIFG LoRtEAT Ao arf AN SUWIHPISEHRA of Hi BE BdtomAe orkine

tectpinpasitivn pirtepet dtunesiiigdenthe those whiste sviddowimantiact the
neimissidle i bonding adhesives are being. ised. Il sprefened hatine
pr Sndimeta iC part are” Su jecﬁend1 eat and pressu e by Inc usuon

smmdtéasmmbtepmuﬂmaeabm@ua‘arﬁitag eltantivevath stohnar acorgtahée pakveMhsuch as

fé‘"@aﬁ@&fa‘s’%&é%@!@? Qﬁfé@td]é)ﬁ%gl EEHE’;E ﬁﬂ@l&pdﬂr@agﬁ&géﬂd treated surface

accor ance with standard mold |ng technlques for the parts and

Sh‘é‘I‘%{%fB?ﬁé’FsaBéWF@ Geeey. THe pesioratsam thep RerePaRR ContHCOsH thaart, such
asMetalie.prIafienprehepinaiqliowed by dosirg of thremald and

O e T i
hegiondiiorssuvatyingtidependmngf tha ¢hetelasio meu;i@em@u%dia. pdutiecuring, the
co BQQ%%eoﬂ%{g 8%{5%81 znv-gg‘ﬁo%pﬂ%lxlﬁ %@tﬁf J& ag ﬁéﬁ%ﬁu Qﬁcﬂg}w Qdcgtmnal

continue unt stantial curingis e ected an omer iIs bonde
adlmemsmét@m@ et nmmm@ﬁﬂmgw@ﬁ@mg@m enfeakbvopegtiesciriag of the

clRIGtRmeddngbagdilianah teatine Rigntheafoimsehaeal-seriaeienArticlissibie if

when removed from the mold in an oven in 26 accordance with
bopdiag ey s ARmRRERAOW FPIRE R ORI BrsSBRA IR iR BE
sulgjeployen dhe mﬂu@b@f;mmmﬁmwm{m& Gloifterjpost Curing, ormftehstomer

SR FE UG LSt e e e e s
accordance with standard molding techmques for the parts and elastomers being used. The
preform is preferably contacted with the metallic part after preheating followed by closing of
the mold and continued and increased heat and pressure, preferably under vacuum, also in
accordance with standard techniques for moiding such parts with conditions varying dependiﬁg
on the elastomer being used and the applicable cure system. The application ef heat and
pressure should continue until substantial curing is effected and the elasiomer 1s bonded to the
metallic part. To ensure optimal bonding and cure properties, it is preferred that additional

treatment in the form of post-curing the article when removed from the mold in an oven in
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5 cleaning, deflashing and inspection can be done to meet quality
specifications if applicable. [0077] Articles such as those made according
to the present method, by allowing for elimination of standard bonding
agents for fluoroelastomers not only allows for optimal curing
temperatures to be used without fear of adhesive degradation, which
acegitdansoridppesiatuphy Sichiigrepbniea: ouhakst fon thethistcambodimests be
e@Yﬁgkmﬁr%%&%Qﬁiﬂﬂ sireneth between 10 the fluoroelastomer and the
eta

metallic surface in comparison with use of standard adhesive. As an
(08363 mpl: firerBpbreIng AXiFHGHMEIHPR IARRT WIS 1fsnes dspinerk tteettfole can be
furd® wihstandard Rerireraelasianer xirmal RAREING: AARESINES dSitiona)

350F, however, in some cases, optimal curing occurs at 550 F for up to 24
Slefgings driPToRs- s A tariIRR A1HTTES G2F e aRlyTuakbews e sat gl applicable.
[oaeTpperatuiel &lasipmersssesiltingdndesrease s dendingstrenatvmben:

E.SUC|’]£. 15 Edﬁhe%i‘\?{if}g are gpglied. Eliﬁﬂnation of the aghesive alsocanhelp
IR S RS T SBRTE BN O APPICHBIE P VBTN BRe fficaigmal curing
temylrehirestlbiropadasditesivearsd aficksssudt g danipro vedchenigerns goedptinal

described in.accordance w

ice life. 00/8] The.invention will now pe ith
PN T SIS DD XA E 0BT e e
the&wmﬂ@?fﬁmrtﬁ@lﬁb@bmﬁh@iwc@mﬁoﬁ%n@mwﬁkew%gsmda@mive. As
an Q@éﬁﬁ%ﬂ%@@i@ﬁ!&!ﬁ%ﬁ%ﬁ%&%ﬁ?@%ﬂ{ﬁE%%%Q&?%Q%%H‘Ml e Wigl standard

lymerization in aqueous emulsion 25 as described In detail in' W
PEGBIISE A IR T RRIPRetig #PrsfureitaYd Rehmromensimtheases,
opfiRipiumer dealkded setrafisiorpesndaneroaidyesemelbvieyetheand fairly

two, CLge%lj,‘te monomers, g secondaré/ cyanQ curesite monomer,
X A P S S PRSI TE B 3T R Eh A oS RATE PRSP R ok vben such
adi@FReCROGHREFIGRY)DIE 62 )RCAhBD IS 2ak Gal YediR e conmssiackin
! Sj ining 1. 1.2-trichloro- 2-trifluoroethane )
e B e N ot o p S g resul i
ImpEysL-iFaatiamoduse ssovferckidimt mixture included ammonium

[oepsjfluorahspianeatie ANt APUNENLIBREH HURRANANAR Snd Rifi0%ng non-limiting
4P31','Ik5"ii p4 "™t'j7 2d?(t iOU 2.3 buffer used was dipotassium

exagiplesihate. Tetrapolymers were isolated by coagulation with magnesium
chloride, washed with hot water and alcohol and dried at 60 C. The
composition was determined by F19NMR and elemental analysis for

carbon and fluorine. Mooney viscosity
EXAMPLE 1

[0079]  In this example, perfluoroelastomeric compositions were prepared using as a base
perfluoroelastomer, tetrapolymers prepared by batchwise polymerization in aqueous emulsion
as described in detail in WO 00/08076, incorporated hersin by reference. The monomers in the

terpolymer included tetrafluoroethylene, perfluoromethylvinyl ether and two curesite

monomers, a secondary cyanoe curesite monomer, CFy=CFO(CF2)30CF(CF3)CN and 2

primary cyano curesite monomer, CFp=CFOCFpCF(CF3)O(CF2)2CN. Polymerizations were

conducted in an aqueous emulsion containing 1,1,2-trichloro-1,2,2-trifluoroethane using
ammonium persulfate or ammonium persulfate/sodium suifite redox initiation. The surfactant

mixture included ammonium perfluoroheptanocate and ammonium perfluorononanocate. The
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was measured at 100 Con a TechPro(r) viscTECH TPD-1585 viscometer.
In this Example, 5 the perfluoropolymer will be referred to as Polymer A
~which is a non-redox, 65 Mooney viscosity polymer. [00801 To the

“waolymenrasnoted above, used in these compositions, were @@Q@Qﬁ%@«&

as a curative. The BOAP
buffep usiss] Ivandhimotastiyaroxyphanoljleerpdiyorop opans) sashyuchmsatbn with
JCH ica, land,.Qr itio -
< R O RO T sesition

wals@ddertrlatiBprP WivaskidielehasdasaikRRdo ALAYENSKE M8 TUIERY viscosity

specimens were made by mixing a tetrapolymer and the curatives to form
was pexfisroroe|bgio Merie TorhPrsitiondSiNiHa Brabgtidesintesnal tixee Theple,
€ PEPROAIE MR MG MR, 2DBRRAIE RO RISIOIMS Dol doney
_cure the preforms into seals and then postcuredj into Size 21 -rings
vVijpoaidt d¥lamee with the cure conditions noted in Table 1, and with post

10688e conditions 08,24 hows. @50 Gl aln,Ihe fingsWere tested 0l o AP asa
ASTM-D-412, Method B, and the following

tensile _properties usin ‘
U et et B - ( T S SRSl 3580 I Pt e onvalbascd
fr&siiééf@iﬂgﬂ@ﬁi@é,lﬁﬁ}t(éﬁ@,@k@gﬁﬁﬁt @@&%%@@ ga&@eskﬁﬁassé)m%@r&@w}u@%
% elgngation. | i), ardness rometer M). Compression set ;
DB i A L S o MR HE B RAN KT RA Geagiseserid

abMethadiB. Cure characteristics were measured using a Monsanto MDR

103850 e e Rlaupg copelions, Movng dis eaueno LOGR 2 .,

in

Oscillatio itude: 0. eratufe ample size:
pegfisRsostaEtensth dimprsitienthiorhe BsabeodeTinterhalant@. ST evaigipounds, upon
mikHEANERLIIERE RRLBIRES 10034 Thri!lowing GG RFAMGISRWEIR then

recorded: MH (maximum torque level in units of Nm); ML (minimum
POFETGE BT iFF driteS BRaNR BT IFRRTUIES 10728 teftiseaRRive MEybieg. and
withy b 20054097 8010 R CIT /W BAPORIGE04 23rand teRO(pinutes 1a:90%:qfMir).

The data and compositions (in parts by weight) are set forth herein in
propgiesiusigofeSTM-D-412, Method B, and the following parameters were recorded: Ty

(tensile at break in psi}); Ep (elongation at break in %); Mjgo (modulus at 100% elongation in

psi), M5g (modulus at 50% elongation in psi), and hardness (Durometer M). Compression set

of O-ring samples was determined in accordance with ASTM-D-395, Method B. Cure

characteristics were measured using a Monsanto MDR 2000 under the following conditions:

Moving die frequency: 1.6667 Hz

Oscillation amplitude: 0.5 deg arc

Temperature: 350°F

Sample size: disks of 1.6 inch diameter, thickness of .17 inch
and 9.5 g weight

Duration of test: 60 minutes

{0082} The following cure parameters were recorded: My (maximum torque level in units-

of Nm); My, (minimum torque leve! in unites of Nm); t;2 (minutes to 0.23 Nm rise above My );
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Sample 12 34 Polymer A 100 100 100 100 Silica20 20 20 FastI 11
Violet VIBOAP 2 22 2 Varox | | -- 1 Physical Properties Cure 10 min @
350 10 min @ 350 30 min @ 350 10 min @ 350 Conditions FFF F

wiensiedRsy 2131 2164 2298 938 %elongation 145 149 13%dP6s309%0423
1250 1224 1520 256 Modulus 50% 531 530 593 136 Modulus Durometer

o S R S SRS A SR e o

hefaad 1429 F MH 22.93 22.49 21.23 8.95 ML 1.06 0.88 0.85 0.24
Compression Set 70 h@400 F 26.47 26.47 17.65 14.70 in air 25% 70
h@465 F 37.14 35.29 26.47* 17.65*abie 1

Sample i 2 3 4

Polymer A 100 100 100 100

Silica 20 20 20 -

PV Fast 1 - 1 1

Violet

BOAP 2 2 2 2z

Varox I 1 - 1
Physical Properties

Cure 10 min @ 350° | 10 min @ 356° | 30 min @ 350° | 10 min @ 350°

Conditions F F F F

Tensile (psi) 2131 2164 2298 638

Yelongation 145 149 135 196

100% 1250 1224 1520 256

Modulus

50% 531 530 593 136

Modulus

Durometer 81/83 80/83 80/84 64/66

M/A

Specific 2.047 2.057 2.047 2.031

Gravity

Ty (30 min 1.71 1.67 2.48 4,15

@350° F)

Top (30 min 2388 2394 25.62 23.25

@ 350° F

My 22.93 22.49 21.23 8.95

My 1.06 0.88 0.85 0.24

Compression Set

70 hi@400° F 26.47 26.47 17.65 14.70

in air 25%

70 hiw465° F 37.14 35.29 26.47* 17.65%*

in air 25%

70 h@s500° F 44,12 44,12 32.35%% 20.55

in air 25%

70 hi@550° F 61.76 58.82 44.11%* -

in air 25%

70 h@572° F 73.53%* 73.53% 55.88 -

in air 25%

* one sample incurred end split

**one sample delaminated
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in air 25% 70 h@500 F 44.12 44.12 32.35** 20.59 in air 25% 70 h@550 F
61.76 58.82 44.11** -- in air 25% 70 h@572 F 73.53** 73.53* 55.88 -- in
air 25% * one sample incurred end split 5 **one sample delaminated 29
WO RO 7890 PCT/US2005/010423 [0083] As noted framthgaboye s
data, the filled samples incorporating both an organic peroxide and
[068%prantAassuel| fasithise sdnveldqncorpbliat senarga icopsyaxice Hflyan organic
les | and 2) performed fast BOAP cures with good physical
P e B R R ertuats
angsihpeotolyntitielzo BT algesdeithaustt atodicafasoBaiARSicureraedion set. The

t ' | d [ t Il
e e D Pt L poa?

cuseraiyfRrarRsalg beeofPhenetireraity andsayitsbisropmeatesets While the sample
wiRXRECIgh mﬁéﬂt@ﬁ%%tﬁé@&ﬁ%@&%&%%@ﬂ%ﬁ@ﬁ exeeleR L o mmensurate drop

. compression sets. 10 EXAMPLE 2 [0084] The same compositions noted
in IBBVEWERR TR &P BRIt ROV ISEHIRG SHE AR CoFivg dBtpBsitpglent
comerestestingsusing inserts according to ASTM D429 of aluminum and were

tested using an Instron Model 1125 with full load scale of 2000 Ibs. The

cross head speed was | in per min. The testing was conducted at about

room temperature (73 F) and at 2@%ARIATI¥215 humidity. The

POSi| ed ta the inserts witl%lai&d without use of adhesjve.

e R A TS R e
Thereoraprstisar bersniastingbierz, imrata@@dinple HSavt BAermbiinahasivand were

tedtRBufiRIGH 1996 NRIELISes\ARPT05-8 BAOHFS60 tbs. The cross head speed was
I in per min. The testing was conducted at about room temperature (73° F) and at 20% relative
humidity. The compositions were bonded to the inserts with and without use of adhesive. Two

nserts were tested for each of Samples 1-4 above and the resuits are reported below in Table 2.

Table 2
Sample Insert External Adhesive Lbs. Force to
‘ separate disc
1 A no 705.0
B no 837.3
C yes 1086.0
D yes 1093.0
2 E no 880.8
F ne 681.1
G ves 1327.0
H yes 1239.0
3 I no 1752.0
J no 18156.0
K yes 1087.0
L ves 1548.0
4 M no 210.5
N no ' 188.5
O yes 285.6
P yes 276.8
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25

C yes 1086.0 D yes 1093.0 2 E no 880.8 Fno 681.1 G yes 1327.0 H
yes 1239.0 31 no 1752.0 7 no 1816.0 Kyes 1087.0 L yes 1548.0 4 M no
210.5 Nno 188.5 0yes 285.6 P yes 276.8 30 WO 2005/097890

wiBGiAA52905/010423 [00851 The results in Table 2 demonggraigsto@ldhg s
use of the colorant alone (Sample 3) without peroxide provided the best

[6G883rall TampsuhtireTabtéd rhanee faephaxinatey S drapim whishd (Heipt: 3)

wiGlUSTEh, oNET 5,01 7. Rxleal sesivel. owaNer, (ose. compasiions,
Including the'colorant an € organic eroxide cure acce or togetner

imfBariptesdisn sz whiteulosif gnadresil edbgsngth lv wovapdrisercoutviiens
' - . i ‘ :
;ncZ@aéghego?%ﬂJ‘E%%B‘PE}zH%l@%?é&rﬁéﬁ?&&ld@%%&’@el&ﬁgpf@@%&"(@lﬁ’ﬁ%@ Y R4 4),

_ other in terms of the degree of loss of bonding strength (29%
whijadpitastadirseie ot arriiBrartne: seerdihsSanfsiepgtienssine tackiomal
adifilica, filgrrthe plg,With HeicolrantatallJput dneorporating orgaiis,.

peroxide& fample 2) lost the most bonding strength in comparison with .
streRgR e LarTRIGSTO R Y 896y BréIE iy the BRatedt Yorathbeirio the lack of silica
flpropaeias: phample s dsithepieiared samplauwithrganinetease- rebonding lost the

strength. However, Samples | and 4 provide useful co sitiong, which
NG SR TEREE Y OO SRR Lo e Sbegoorest
adigsinp psittens oS uselwhéntachieiing eptipial witheerpararmet&r darding strength,
HARRIPIZNg contaminalion Fom e ternal adDesIVRS.is :t TRIS ARIBMM Mses in
bonding\strength still provide alternative compositions for use when achieving optimal cure
parameters or minimizing contamination from external adhesives is of a more paramount

concem.

EXAMPLE 3
[0486] In this Example, additional compositions were prepared (Comparative Sample 5 and
Samples 6-9) to illustrate the effects of varying amounts of the colorant in compositions
without organic peroxide that incorporate 8 BOAP curative and a monocamidine cure accelerator
(perfluorooctanamiding). The same Polymer A of Example 1 was used in this Example. The
BOAP was also the same material as in Example 1. The monoamidine cure accelerator was
obtained from SynQuest Laboratories, Inc., Alachua, Florida. The compositions were
postcured in nitrogen for 24 hours at 550° F. Curing took place for 5 minutes at 350° F. The
results and compositions are shown in Table 3 below, including weight loss of samples when

exposed to typical plasma gases encountered in serniconductor manufacturing.
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concern. 15 EXAMPLE 3 [00861 In this Example, additional compositions

were prepared (Comparative Sample 5 and Samples 6-9) to illustrate the

effects of varying amounts of the colorant in compositions without organic
weesedderthat incorporate a BOAP curative and a monoamidie-gldh@es 010423

accelerator 20 (perfluorooctanamidine). The same Polymer A of Example

1 was used in this Example. The B@4f:was also the same material as in

Evnmpln 1.-The monoamidine cure-accel i from
A Sa@\g “{uest I abotatong 3'!?}9_ Alnr‘lréun Elorida. pnclisan were 9
P‘,’I,;\gg?ﬁu.ed in-nitroger .24 ourd % 550/E Cifihg took platWtor 5 100
Slthutes at 350FThé results anc?%ompositior.?é) are-sh mnm%q Table3 20
B%?ow, pcluding \,A.'eig!j*.t loss.of san&pleswhan%";expcsed fnify,mm }
MONCUIAIRE sos ehcountered-| <;tor_nq%,r:u,liarf'-ring}1 31 W !
ClysE 07880 PCT/US2005/010435 Table 3 Sathple Comp*#67d9 40
Vll Siy'merA 100-100-100-10011.00--Silica-20-20-20-20.20-BOAR.1.1.1 1 |
meneamidine(+111-1-Cl ) ébé PSS 102 0.4.0 Violet
Tepallocical P erties Tertle-1863-2658°1804 20011 887 sectilibjation 150 887
Vel REael 1 58 134 1 0b modulus 2008 1105008 108512057500 | 134
mﬁfz;mﬁ%ul 41 531405 %00 555D ometer M-81.82 80-82 545 Spedific 1223
S0% mORN e 5 dag. #hb6 1.4.0323 bao 2 6.84°0.02 6.05894 0.5 Tod>
Dupogselerdl o oo d oo Sh g2 80 82 &3
Specitic gravily | 2.04> 2.039 2.036 2.032 2.019
T 0.64 (.52 0.95 (.94 0.96
2
402 108 . 4
Tog G g 3.99 3.82 00
ML 1.06 101 1.04 0.96 115
My 10.G3 2.80 I 9.82 971 9.60
Compresswn Set in air — 214 O rings

70h @ 400° F 25% 25.71 20.59 22.86 22.85 20.00
70h @482° F 18% - 40.00 36.00 36.00 32.060 32.00
70h@482° F 3529 29.41 28.57 32.00 28.57
25%

T0h{572° F 18% 56.00 560060 56.00 - 52.00 54.00
TOh@572° F 25% 54,287 45.71%* 50.00 60.00** --
70h(@600° F 18% 76.00 80.00 76,00 72.00 84.00
70h@600° F 25% 65.71%* -- - T1.43%% 71.43%

Plasma Resistance

%Wt. Loss in Op 0431 0476 0.486 0.276 0.431
% Wt. Loss in NF3 18.911 18.650 17.143 o 17.359 17.381
% Wt, Loss in SFg 10.007 G339 - ' 9.048 7.922
% Wt. Loss in CFy4 6.835 6.294 5379 4 985 5.544

¥one sample destroyed
* one sample incurred end split
**one sample delaminated

{0087] The data demonstrate that the compositions may be optimized to determine the best
amount of colorant effective in conjunction with the curatives and other accelerants to achieve

good curing and optimized plasma resistance properties in different types of plasma.
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ML 1.06 1.01 1.04 0.96 1.15 MH 10.03 9.80 9.82 9.71 9.60 Com ression
Set in air - 214 0 rings 70h , 400 F 25% 25.71 20.59 22.86 22.85 20.00
70h 482 F 18% 40.00 36.00 36.00 32.00 32.00 70h@482 F 35.29 29.41
w2B2005/82:60 28.57 25% 70h@572- F 18% 56.00 56.00 56.0&-54:96:&h 23
70h@572- F 25% 54.28** 45.71* 50.00 60.00** -- 70h 600 F 18% 76.00
80.00 76.00 72.00 84.00 70h(2,600- F 25% 65.71** -- 71.43** 71.43Y
Plasma Resistance %Wt. Loss in 02 85431846 0.486 0.276 0.431 W.
Loss in NF3 18.911 18.650 17.143 17.359 17.381 % Wt. Loss in SF6
[9888bo7 by Exguepls, vomepsigons ! D adsrrorarsrebbiacd on 50819 98the same
pebfddpipne-saiaple sesioradierne sanieiReHsed:fNdeRltaya8%oms of
sample delaminated 5 [00871 The data demonstrate that the compasitions
coH) B

PP A0k Al et GELES AIABRA G eIdta ATSHBERfe iR ox active
peeaijlenCHOPH) it thie catatives ahdsetheraccalaantsIniackiaver gead to these

-~ curing and.gptimized. plasma,resistance properties in different types of .
fo N S0L S B0 P S B00 L2 X RAPCE UGB forts in
Tdri¢Hi$dExample, compositions 10-21 were prepared based on 100 parts of

the same perfluoropolymer used in Example | herein, The compositions

included varying forms of 5 carbon black Austin Black and N990 as

additives along with varying amounts of Varox active peroxide

(DBPHI)(which is 50% active) as a cure accelerator. Silica was not added

to these formulations. The properties described above in Example | were

measured and are set forth in
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N H UvlUcn 34 WO 20051097898:ReH/US52005/010423 EXAMPLE 5
100891 In this Example further compositions (Samples 22-33) were ‘
[0E¥baretr @rsm@@lmﬂr@ﬁtﬁem@%@é@@% afrect Srepepssiaed for evaluation

of thesqdornulatLinns 16 5ame:PAbNes assErmRIRibNasISeH:3I0Re Wil
N990 carbon black. The curative included the BOAP. from 5 Example 1

Exgrapléfiveep Bokrienar e At Warka, Theoufibs, eclefed thiipab from
Exiaglidedk: pars peblal gaisabihe periueropalysmearef deeasphgresciuded 5

ES. The samples were cured at 350{ for 10 min é[h ost-cuyre gas for
p‘“ﬁﬁ%&5%8%?%8@8%?@@%8@%00 AREYTR e e Saimples Ve cied at
350° ¥ for 10 min. The post-cure gas for a 24 hour post cure at 550° F was also varied in some

of the Samples. The compression set of 214 o-rings and the physical properties as described in

Example 1 were measured and are set forth in Table 5 below.
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{00400 M ©-Q1beQuppr@ctattd(by ahlbse skilled in the art that changes could be made to the

embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed,

but it is intended to cover modifications within the spirit and scope of the present invention as

defined by the appended claims.
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36 WO 2005/097890 PCT/US2005/010423 {0090] It will be appreciated
by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not
limited to the particular embodiments, disclosed, but it is intended to
cover modifications within the spirit and scope of the present invention as
5 defined by the appended claims. S7éM&IMS We claim: 1. A
wefligrpelastomeric composition comprising: (a) at least one curable
fluoropolymer comprising at least one functional 5 group for crosslinking
the fruoropoRARERE ) P EHFARIRPCEINRBIECBIREISR finking the at least one
fluoropolymer sglgctadafrometbe-qiedlncansisiing affipnciianalizas one fupctional
bi 1penyl-bia ed ctor{lﬁounds compounds according to formula (1): NR2
ETO _ ER TG WHE iR 18°Ee &  from the group consisting of substituted
alkyl, alkoxy, ary(baratksdtoraraikoxy Jrouwpsaifraie ktoe22 casfomatoriysper
seiubsHited oLunsubstuied balgaenated. allul. Akt AN, BRI Al mpounos
aralkoxy groups of from 1to 22 carbon atoms, arid pertluoroalkyl,
accputifigdeoaikoxy, (perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy groups
of from 1 to 22 carbon atoms; and,R:4s hydrogen; substituted or
unsubstituted lower alkyl 15 or;éyoxy groups of from 1 to 6 carbon atoms;
and an amino group; and R2 isZR' or hydroxyl, compounds accordifg to
formula (I1): 1 R'N NR &D- ) RZHN NHRZ wherein D is selected from
the group consisting of unsubstityted or substituted halogenated alkyl,
alkoxy, aryl, aralkyl or aralkoxy groxps:having from | to 22 carbon atoms;

whercin Y is selected from the group consisting of substituted alkyl, alkoxy, arvl, aralkyl or
aralkoxy groups of from I to 22 carbon atoms; substituted or unsubstituted halogenated

alkyl, alkoxy, aryl, aralkyl or aralkoxy groups of from 1 to 22 carbon atoms, and
-perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralky! or perfluoroaralkoxy groups of

from 1 to 22 carbon atoms; and R' is hy&rogen; substituted or unsubstituted lower alkyl

or alkoxy groups of from 1 to 6 carbon atoms; and an amino group; and R® isR' or

hydroxyl, compounds according to formuia (II}:

R'N ‘
\\cm—Dmc// )
el N\ g2
RN NHR

wherein D is selected from the group consisting of unsubstitnted or substituted halogenated
alkyl, alkoxy, aryl, aralky! or aralkoxy groups having from 1 to 22 carbon atoms; ‘
and perfluoroalkyl, perfluorcalkoxy, perfivoroaryl, perfluoroaralkyi or perfluoroalkoxy groups

of from 1 to 22 carbon atoms; and R’ and R are each independently selected to be

hydrogen; substituted or unsubstituted lower alky! or alkoxy groups of from 1 to 6 carbon

atoms and an amino group, and combinations thereof; and
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20 and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or
perfluoroalkoxy groups of from | to 22 carbon atoms; and R' and R™ are
each independently selected to be hydrogen; substituted or unsubstituted
lower alkyl or alkoxy groups of from 1 to 6 carbon atoms and an amino
group, and combinations thereof; and 38 (c) at least one cure accelerator
comprising a perQxi h iti ing to claim 1, wherein
the fluoropolyme@?(sgj eﬁ%écr Iﬁ%%%%%%ggr?gg V%?gcﬂg%c%%é}pﬁs?egeg%b f/‘mer of

tetréfluoro&hﬂ@ﬁﬁ?ﬁt@@rﬂwdmkyh/ﬂh}@ éttvdreeainl ﬁplﬁastwgwés'ne
perBRCRA DRRRIN NS A Rasi aRRLnCiaRal aroUR gk gﬁﬁ%@@%ﬁémﬂyl

fluoropalymer is located on the dt least one curesite’ monor
etheiih BSERThORE COVERHG TBoaRmAr P irReircietid 86t oo fupelipnie eeom frlses
5 crodWRiGHEASHEANAMES 3R the AL18astOReTURCIQRAL QTR I8 & Cyano

group, and wherein a cyano group is located on each of the two curesite

moriomers. "4 *PREEEHIBSSHISH B EOFHAY 1o KT BT GRe BPtheomprises
twockiiesite e ppRe mdl8hasa iRk eyaRe St he otbes curesisrein -
cvamonomer astgdsecontﬁ%&gganogq%c%ug. 5. The composition according to

YROELER Y WSPST T Rei AhRSiS TR &M BIHARZRE  biphenyl-based
condpoundif. cbhepcothpasitiodiagcording 10 wlairiboneherein dhe Qurativemers
[ -his[3-aming- 4- oxyphenyl] hexafluoropropane. 15 7. The
10 b R e il g oo

based curalivedspostinpecatddarg by dinigntd, fohsraln (if s ZativiRi3 RAfn¢tibnalized
bipKefiy M2 RERGIBLIE O or 1; R3 and R4 are each independently selected

from the group consisting of a carbon atom; 20 substituted and

unstibstitutéa STPSFfI T ARRS IRFEHEChahEa EiF GR5RHE F Fdrbig drgmino-
4-hYEGamRmAoMsAsesteshEem the group consisting of alkyl groups,

halggenated alkyl 3
15 gg L?'ge cot\ll'lposgxtion according to claim 5, wherein the functionalized biphenyi-
based curative is a compound according to formula (I}
t\/\// NH,
f -
i
A— R3 R4 A (III}
A
/ - - T
e
N3
NH,

whereinrisQor 1;
3 4 . .
R and R are each independently selected from the group consisting of a carbon atom;

20  substituted and unsubstituted and branched and straight chain carbon groups of from 2 to

22 carbon atoms selected from the group consisting of alkyl groups, halogenated alky!
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groups, and perfluorinated alkyl groups, each of which groups may be

interrupted by at least one oxygen atom; each Z is independently

selected from the group consisting of an amino, mercapto, sulfhydryl, or

hydroxyl group; 5 each J is independently selected to be formula (IV):

NH2 Z or A; and each A is independently selected from the group

ISH ; I : it

B g y e
OnGEEFRREYBlected from group consisting of alkyl, halogenated alkyl, and

perfiieroatkyhgspsras b fior & dGrés eRERANBIOMSSRCHrah WhiTh HaHRS:o,

may be interrupted by at least one oxygen atom; wherein when ris 0 and
3“@@‘%;@5 CHBHPHAP S least one of 3 and each A is not formula (1V). 8.
Thegompesitikp-aceardingte-clairFowheremvthe curative is a compound
15 according to formula (I) and is s %cted from the group consisting of
perfluorooctanamidine, Weptafluofobutyrylamidine, benzatnidine,
trifluoromethylbenzami oxime;'é%?gfluoromethoxylbenzamigfqéime, and
c

i
mixtures and commﬁi"rrml\Qgs_mer f. 9. The composition according to claim
1, wherein the peroxide I selé& ed from the group consisting of

2,5-dimethyl-2,5-di(t-butylperoxy)hexyne-3, 2,5-dimethyl-2,5- di(t 20
butylperoxy)hexane, dicumyl peyroxide, dibenzoyl peroxide, t-butyl
or gerbgnzoate, a,a’-bis(t- butylperoxy-diisopropylbenzene), di[l,
13inmethyl-3-(t-butylperoxy)-butyl] carbonate, and combinations thereof.
10. #é compasimbicatgordingddrolaithelgriunthensotngridifgradol@kgnk. fluorine
atof ab 8 BEABIBARL.ACEUAGR GBI R MNG IR INC ERIREANR based groups
selected from the group consisting of quinacri oﬁes,
whishrezsriectedden srsuarsenosig periiiebelozwingd|miorctdipsifivoiiabiy! groups
of 8PS camDInakBRs 4@5@:%&2@@@1&9@%9@?1&%@;%&9{@@%&9@%@ fbdst one

wherein the colorant is a quinacr%done. 4 . A method for accelerating

oxbencusmpiachtiorohiastanoerid ROMPasiHam whiehaderspsisest ()aak lQRBLA is not
one fluoropolymer having at least one functional group for crosslinking
formula (IV).

g. The composition according to claim 1, wherein the curative is a compound
according to formuia (I) and is selected from the group consisting of perfluorooctanamidine,
h'eptaﬂuorobutyrylamidine,.benzamidine, trifluoromethylbenzamidoxime,
triflvoromethoxylbenzamidoxime, and mixtures and combinations thereof,

9. The composition according to claim 1, wherein the peroxide is selected from the
group consisting of 2,5-dimethy}-2,5-di(t-butylperoxydhexyne-3, 2,5-dimethyl-2,5- di(t-
butylperoxy)hexane, dicumy! peroxide, dibenzoyl peroxide, t-buty! perbenzoate, a,o'-bis(t-
butylperoxy-ditsopropylbenzene), dif1, 3-dimethyl-3-(t-butylperoxy)-butyl] carbonate, and
comnbinations thereof.

10.  The composition according to claim 1, further comprising a colorant.

11.  The composition according to claim 10, wherein the colorant is selected from the
group consisting of quinacridones, benzimidazalones, indanthrones, pervienes, isoindolinones,
isoindotines and combinations thereof. |

12, The composition according to claim 11, whersin the colorant is a quinacridone.
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the fluoropolymer and (ii) a functionalized biphenyl-based curative capable

of curing the at least one fluoropolymer, the method comprising providing

to the fluoroelastomeric composition 5 at least one cure accelerator

comprising a peroxide. 14. The method according to claim 13, wherein the

fluoroelastomeric composition is a perfluoroelastomeric composition. 15.

A fludoelastameid SampesiiaingeRRIFILT A Bhatblaast ARECUARIR Gon which
coﬁ%’oroé)?ggt' r.com rising at least one 10 functional group for crosslinking

the

OISRRer 01 S B A VST DA B PR P St heaisr erfestinking
thelfioroprtipmer asél@bte dufrainrthiezgtdighenrishatingcat SACHINMIZ8Ecuring the at
' Wi- ompounds, compounds_according to formula (1): ~-NRzZ
e e SRR A P aarucomposiion
at [ksj1 ontieony aensitraialkyipriaiagiosrgraisps of from 1 to 22 carbon atoms;

substitutedygy. unsybstiturted halogena lkyl, alkoxy, aryl, aralkyl or .
_ aralkoxy groueps_ of from Tto 22 ca%gbnﬁ aibﬁééﬁgt‘%éﬁ?ﬁ%gﬁ%%m COmMPOSION 15
2 DS EHOBIO AT DemReREEryl, perfluoroaralkyl or perfluoroaralkoxy groups

of fram | to22.cathamatams angdRidshydiagen; substituted or

unsubstituted lower alkyl or alkoxy groups of from 1 to 6 carbon atoms;
and an amino grdfip: arftl RIS T Frabsdrenaripdompotmmesiassording tme

furfeGrmmilaréi): RINrNRIZ BBt (HoR 3N HAR2 wherein D is selected from
the group consisting of unsubstituted or substituted halogenated alkyl,

alkoxy, aryl, aralky! or at&IRE%y GrAUHEHAAFR HBRFELBUE k62 2rsaierspolymer
selegisth 5086tmer par flavisttie/bffentitionakteaipRaiflueieanbmpounds, compounds

acd%?&fﬂgoﬁ&ﬁrﬁﬁlﬁ}’é 85:perfluoroalkoxy groups 41 of from 1 to 22 carbon
atoms; and R' and R2 are each independently selected to be hydrogen;

substituted or unsubstituted lower or alkoxy groups of from 1 to 6
carbon atoms and an amino gro#p, and combinations thereof; and (c) at

least two cure acceleratgeswiterein the at least two cure accelerat@rs

NHR!
wherein Y is selected from the group conststing of substituted alkyl, alkoxy, aryl, araliyl or
aralkoxy groups of from 1 to 22 carbon atoms; substituted or unsubstituted halogenated

alikyl, alkoxy, arvl, aralkyl or aralkoxy groups of from 1 to 22 carbon atoms, and _
perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy groups of
from 1 to 22 carbon atoms; and R' is hy&rogen; substituted or unsubstituted Jower alkyl

or alkoxy groups of from 1 to 6 carbon atoms; and an amino group; and R* is R or

hydroxyl, compounds according to Formula (II):

R‘N\ /NR‘
\C-"'-D—MC/ (II}
R*HN NHR?

wherein D is selected from the group consisting of unsubstituted or substituted halogenateé
alkyl, alkoxy, arvl, aralkyl or aralkoxy groups havin g from about 1 to 22 carbon atoms;

and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroalkoxy groups

41
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5 comprise at least one peroxide. 16. The composition according to claim
I5, wherein the at least one peroxide is selected from the group consisting
of 2,5-dimethyl-2,5-di(t-butylperoxy)hexyne-3, 2,5- dimethyl-2,5-
di(t-butylperoxy)hexane, dicurnyl peroxide, dibenzoyl peroxide, t-butyl
perbenzoate, a.a'-bis(t-butylperoxy-diisopropylbenzene), di[1,
3-dimethyl-3-(t-butylperoxy)- 10 butyl} carbonate and combinations
of fshdote 27 cathetcaivmesiid RaceoRingderciaimittentibeteisstbed to be
i | rises a polymer of
hydldeLaPQlWERaLis 3 BﬁéﬂH&(&B@%W&‘%ﬂ&&P&%ﬁﬂBﬁ Ooué)s o%?eorrﬁoln@ 6 é-iag’bon

tetrafluoroethylene, a petuoroalkylvinyl éther an ctiresi

- atotineand lepahibinegiunsindabgrempdaisairssiinking the fluoropolymer is

located on %:%I? of the curesite monomers, the at Iegst one functional
group is 18 AL AR POTRS AHE TR N B G ORI SISt e bR Esptr apiers
contyrse sy ésiteomopmmers. 18. The composition according to claim 15,
wherein the curative is 2,2-bis[3-amino- 4-hydroxyphenyl)
hex&fluoropropaneositn MinsccomptisitismddcoddingtthelaimatSonipereinde s

seidReGAlNR [Sa.5empURd oagsq&gmhkq@5%&{%9@5}%@?@&%%f tom

. the group consisting of perfluorooctanamidine, " 2
dmﬁ@ﬁ?a?baoﬁé%wwmﬁi XBish SERTeNh e ctrfider drbrnesiberreaiid oine
per%ﬂit%@ﬁ&@i%%”&@ﬂ&%ﬂ%ﬁé@p@ﬂﬁ%@?ﬁﬂ@§3ﬂmygg=(ﬁmpﬁ%xy)-

the cure of a fluoroelastomeric composition comprising (i)

b far agceleratin I
mya% f@éﬁ%‘fl@ﬁ% SRR dOrfising at least one functional group for
crosslinkinghéhefiposivpalymerianddidiaduns ionaizeadmhesdivased «

tive capable of 25 curing the at least one fluorppolymer, the method.
peréggrﬁ’pbr?gﬁgproﬁﬁﬁaﬁg?ﬁ% ﬁggrﬁgﬁars?%%rﬁ%arlcuogg%tg %%foﬁ% PRtvinyl

ethegansl Soeaiersity scopmpsity at leasbonEipeionitierdd. ffherosdihiidg the
flucAGCREHI 0 &laln a0 wherein he.tvoroslasiom %!aca? %e%rg %ﬂué%o%ai group is

[
perfluoroelastomeric composition which comprises a polymer o

2 CYRIP HTBPo &R s 280 BErRibrisaRty/anaasthef tha drtvereemitssonomers.
mongmergHheoaipeRes:0Re Seisi et alarous (o8B EIRS SHUHNOIENE) -bis[3-amino-

4 %%%Q%%%%%%I%%?% é)%gﬁ%ich of the curesite monomers, the at least
yano group, and the cyano group is located
on é&ch oTheetmomsiliesdeconinpmelsin? 25 Avherditoieelastdmes iCcompound
aco SR O AR PHRG St ah 68 R RS Rty O BN GTcranammine,
heptafluorobutyrylamidine, benzamidine, triflucromethylbenzamidoxime,
trifluoromethoxylbenzamidoxime, and combinations therec?,

20. A method for accelerating the cure of a fluoroelastomeric composition
comprising (i) at least one fluoropolymer comprising at least one functional group for
crosslinking the fluoropolymer and (i} a functionalized biphenyl-based curative capable of
curing the at least one fluoropolymer, the method comprising providing to the fluoroelastomeric
composition at Jeast two cure accelerators comprising at least one peroxide.

A 21. The method according to claim .20, wherein the fluoroelastomeric composition is
a perfluoroelastomeric composition which comprises a polymer of tetrafluoroethyiene, a
perfluoroalkylvinyl ether and two curesite monomers, the at least one functional group for

crosslinking the fluoropolymer is located on each of the curesite monormers, the at least one
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5 functional group for crosslinking the perfluoropolymer; (b) a

functionalized biphenyl-based curative capable of curing the at least one

perfluoropolymer; and (c) at least one cure accelerator comprising a

peroxide. 23. The composition according to claim 22, further comprising a

colorant free of 10 metallic elements which is selected from the group
fupohsistigoop uargenidgnes, dodnkzéimjdazaionpss Indanthroees, gfahdenesresite
mia%'ggpg!nones, isoindolines, and combinations thereof. 24. The

composition according to claim 22, wherein the peroxide is selected from

the gféup cénBistivg i BulintethylF2Bidi(routyipemxy)hexyne-3,
2.5-dimethyl-28- gifl- 15, buingroxazaaen AIEHOYARELaAIKS rgﬂaﬁ%%('one

peroxide, t-butyl perbenzoate, a,a'-bis(t butylperoxy-diisopropylberizene
fe ol fFEIPE StEPiu Rseveg BusyiPehiBstiate, and combinations
thereof 25. The cqmposifianacsiing s almy2Zunereia theasle of curing the at
I erfluoropolymer comprises a polymer of tetrafluoroethylene, a
e%éﬁﬂ?o‘?%‘aﬂﬁ ORTY Bf5et™ind two curesite 20 monomers, the at least one
functional group fog)crosslirking:theupestiteanelymesisilocatedanieeach
of the guresite monomers, the at least one functional group js a cyano
arous ana HE TR G e TR B et P Ehe (M e aonen: fee of
mptdhomersn2oviihe isormsositiomateqndivg dosking 22qwiversiotte

bmeﬁ%%oae%;%L%zﬁmi@g-péf{)péqggf%emexuomelé%%ig888&%8,%@1%-c%%gi%a@ons

method for accelerating the cure of a perfluoroelastomeric composition
‘hE’Eﬁ’ﬁfprising (i) at least one perfluoropolymer having at least one functional

groupdor crasdinigRgtoe RepuRroRAmEL anchiRia IHostienaliz&Gelected from
biphenyl-based curative capable of. curing the at least one _ )
g R SO P e RO CorriHING BREVIHE 0 b 25-dimetby1-2,5- dict
buoeftuarpplastométoedppositendticieast paetset aceel geabten £ PESINgs(t-
eroxide,.30 28. An adhesive flugroelastomeric compositio
b P R e R R casbapgi
cofghisritings greeptfor crosslinking the fluoropolymer; 43 (b) a functionaiized

ﬁh%ﬁ%’g)é“ﬁﬁg%%%%{ﬂ%ﬁ%@%ﬁ £ ORRIKING L G ALEASHRB R polymer
comprises a polymer of tetrafiuoroethylene, a perfluoroalkylvinyl ether and two curesite
monomers, the at least one functional group for crosslinking the perfluoropolymer is located on
each of the curesite monomers, the at least one functional group is a cyano group, and the cyano
group is located on each of the two curesite monomers.

26.  The composition according to claim 22, wherein the curative is 2,2-bis[3-amino-
4-hydroxyphenyl] hexafluoropropane.

27. A method for accelerating the cure of a perfluoroelastomeric composition
comprising (i) at least one perfluoropolymer having at least one functional group for
crosslinking the perfluoropolymer and (ii) a functionalized biphenyl-based curative capable of
curing the at least one perfluoropolymer, the method compnsing providing to the
perfluoroelastomeric composition at least one cure accelerator comprising a peroxide.

28.  Anadhesive fluoroelastomeric composition, comprising:

(a) at least one curabie fluoropolymer comprising at least one

functional group for crosslinking the fluoropolymer;
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(c) a colorant which is free of metallic elements. 29. The adhesive

fluoroelastomeric composition according to claim 28, further 5 comprising

silica, 30. The adhesive fluoroelastomeric composition according to claim

28, wherein the fluoropolymer is a perfluoropolymer which comprises a

polymer of tetrafluoroethylene, a perfluoroalkylvinyl ether and two

curesite monomeg, the fieRst AoeUHA0 L AIOH Bl C O NG niin

flupropolymer is located on each of the curésite monomers, the at ?eascf &
me&ﬁ@%%@ﬂ@?@l"%ﬁ% 8% cyano group, and the cyano group is located

on each of the twg)curesiiglofANANE"S 8- JNBRRESME ents.

perfluoroelgstomeric composition according to claim 28, further
con#?risinﬁ%ﬁ?&%&%@W&%ﬁ@@&%&%ﬁ%ﬂ@m%&ﬁﬁﬁgx&%ﬁmr

corpeiaxigdedcd5 (i) compounds according to formula (1): NR2 Y-e/ NHR'

Whejrgin Y,liﬁes%ﬁgteq om “Etgﬂ; roup consisting of substituted alkyl, o
alkoxy, aryl, ara ST O Arafk §8 D THHFORCE 160 By B s, wherein the
flugopstitote s erenSubstitited halogenated: satiehoalkesys e asalkyliQlene 4
rALALKOXY QroUD m 1t 232 zarbon atoms, and 20 perfluoroalkyl, .
P pe_rfIL_Jorkgalk({;bx;?s,Lh %Eégﬁjorpa?% perflioroara k‘j’?‘]"oafE g%ar%hﬁ%r“o Ko%K Bt
croginking fredlprennivorHdmetedm: Rads hijthogessisulstintetsothe at least one

funbistAp situied Jowet Al Oralkexy. oroLBs,af Ersol'gl:giég Sanun ﬁt«? S'curesite

and an amino group; and R2 is R' or hydroxyl, and mixtures an
moRSRhinations thereof; (i) compounds according to formula (Il): 44 C-D-C

(I .RZH1l, NHRz.wherein D is selected from the group consisting of

unsubstitutéd §ﬁﬁ§§?ﬁ§%@ﬁﬁ‘?ﬁ%ﬁ%‘ﬁ8¥é¢oﬁaﬂ%ﬂ§’ﬂﬂ€b§{iﬁ°&mﬁé?aﬂl@;%’”o?3» further
corzpaskugy groupssmuiosiizoed fror2 hegrap esashsingnd perfluoroalkyl,

perfluoroalkoxy, perfluca{(ng%lﬁgggﬂuoroaralkyl or perfluoroalkoxy groups
5 of from Ito 22 carbon 3 ms; and Rl and R2 are each independently
selected to be (i) compounds according to formula (I):

7 v

wherein Y is selected from the group consisting of substituted alkyl, alkoxy, aryl, aralkyl or
aralkoxy groups of from 1 to 22 carbon atoms; substituted or unsubstituted halogenated

alkyl, alkoxy, aryl, aralkyl or aralkoxy groups of from | to 22 carbon atoms, and

perfluorcalky!, perfluoroalkoxy, perfiucroaryl, perfluoroaralkyl or perfluoroaralkoxy groups of

from 1 to 22 carbon atoms; and R' is hydrogen; substituted or unsubstituted lower alkyl

or alkoxy groups of from 1 10 6 carbon atoms; and an amino group; and R*isR' or

hydroxyl, and mixtures and combinations thereof:

(1) compounds according to formula (If}:



hydrogen; substituted or unsubstituted lower alkyl or alkoxy groups of from
1to 6 carbon atoms and an amino group; and combinations thereof, 32.
A method of forming an article comprising a fluoroelastomer bonded to a
metallic part, the method comprising: 10 (a) forming a fluoroelastomeric
preform from a fluoroelastomeric composition, wherein the
fluoroelastomeric position compriggs at least one curable
fluoropolymer comprisjng at least opé functional group for.crosslinking the
fluoropolymer, a funetigratizee-bighenyl-based curative capable of (1)
crosslinking the at Ieagf one quorop\QIymer and a colorant free of metallic
elements; 15 (b) ﬁrzéi?ﬂding the preformé metallic part defining a groove,
such_that the preform is within the groove and contacts a surface of the
whigditalfdSpaleariiiem ey susaiasefrasrsonting atnEsivs eetoyed
allapplidiogyhesl angipressuegiiathe-aieidrmite cure the retarbvaatne, form
prising a fluoroelastomer bonded directly to the metallic

n grticle co
%%%‘?%{E%‘ %"%ﬁh@’?ﬁ%‘fﬁé“%&&%‘iﬂwm%ﬂirﬂe@%??éﬁéfﬁlﬁfd?ﬁrﬂé%%@ﬁi@mﬁ?s
¢ alv comvprising a fluoroelastomeric slit valve seal and a metallic body.
° %ﬂ@ﬁh’f& et AR B A CRIRTI Z2r e itRe nssmvisntly salvdtbistivg
hydhggroavedinie metaliainashapds1easing hesand Hlasted:grequs Brigfq,

to step (b). 35. The method according to claim 32, further comprising

atopyetebaheitine enevallimd2&phitatios tbestep (b). 36. The method
according to claim 32, wherein step (c) further comprises placing the

prefotm arftiTFEaM el Serrincansticie fameritning fBusromiarombbaedsd to 2

meas$afbtiy mEedRethaascording to claim 36, further comprising
applying vacuum to thef mald. 38. The method according to claim 32, )
further comprising’step ?W-@H?ﬁ?@lﬁﬁ@r%ﬁﬂagegogg_gﬂ%q#@mg%}astomenc

coragrotidin pieeiaith:Iondebiaimie tupiapaivmesdpasqariliaionelynan.
fi %g% gmprises a p lymer of tetrafluoroethylene, a perfluor a:}iylvmyl

o e e T B P o,
fungtiossliptdrirtrayitbersholpativs ispetiateficorsdadingftheaicunstsite: finoropolymer
andHRBRMAI HdD6rA1dEARE QBs dactional group is

_ (b)  providing the preform to a metallic part defining a groove, such

that the preform is within the groove and contacts a surface of the metallic part and the metallic
surface is free of bonding adhesive; and

(c) applying heat and pressure to the preform to cure the preform and

to form an article comprising a fluoroclastomer bonded directly to the metallic part.

33. The method according to claim 32, wherein the article is a slit valve comprising

a fluoroelastomeric slit vaive seal and a metallic body.

34, The method according to claim 32, further comprising sand blasting the groove

in the metaliic part and cleaning the sand blasted groove prior to step (b).

35, The method according to claim 32, further comprising preheating the metallic ,
part prior to step (b).

36.  The method according to claim 32, wherein step (c) further comprises placing
the preform and metallic part in a mold and loading the mold in a heated press.
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a cyano group, and the cyano group is located on each of the two curesite
monomers. 10 40, A fluoroelastomeric composition, comprising: (i) 100
parts by weight of at least one curable fluoropolymer comprising at least
one functional group for crosslinking the fluoropolymer; (ii) 0.1 to 10 parts
by weight per 100 parts by weight of the at least one curable

ﬂUOE‘?PO'Y'T‘lﬁfxﬂétﬁo%[@ééféiﬁé‘%Qﬂb@[@&%ﬂ@#ﬁ&%ﬁ}%ﬁ#ﬁ%ﬁg Sractum to the

fluoropolymer 15 selected from the group consisting of nalized
mc”l‘)’ii'phenyl-based compounds, compounds according to formula (I): /NR’

NHBS whetelRethis seleesac o pkthesar oummep Bsising f SUPalitilRtcuring the
.alkyl, alkoxy, aryl, aralkyl or aralkoxy groups of from 1 to 22 carbon atoms;
"ibstituted or unsubstituted halogenated 20 alkyl, alkoxy, aryl, aralkyl or

aralikexy dratipsobirasctda 22 eathopiatomsiangt pesfluanoalkyls »
erfluoroalkoxy, perfluoroaryl, perfluorparalkyl or perfluoroaralkoxy groups
P Y BT L e o G e e Spr oS sy
ethemsdbstitates fowemnatkyto el kokepyg rorpsefifroah drieBloacbanatamsthe
amj , -is R .or . hydroxyl, compounds accarding t s
B B O B B R R R S e e, S Ao o
a CYRaPnzErg oA phestiBnstigny e iecistimteacbod Gstivoted trifo gonateds.

alkydpalkoxysaiyleRLadiyd A ARKAYAreHRsHaying from | to 22 carbon
atoms; and_perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl

or perfluor§alBEPRFoUpY 813 1D SR e AT RRRTRI CAMATRInE at least
onedkRAREA!IBERPTROaDBIisRIgE IR IRABpMKIOgEN; substituted or
unsubstituted Iqwer alkyl or alkoxy groups,of from 1 to.G cathon atoms
and an a ff‘?oogr&ﬁg%ﬁscoﬁ{n%?%? 55 ?Iﬁlglpeo ?rgﬁd’v ﬁlli% ?.(1%&%)% &ts by
oneverghit Pt ol parisdi\: weightcahtlablaviastsiidrm tiahie 8unmpRdlyoiesolymer
tleas lorant free of.metallic.elements. 41. The
s L B D e Sommmpms Semapmts

accqigipaectigermollimer is a perfluoropolymer which comprises a polymer of
tetrafluoroethylene, a NR?

/ @

wherein Y is selected from the group consisting of substituted alkyl, alkoxy, ary!, aralicyl or
aralkoxy groups of from 1 to 22 carbon atoms; substituted or unsubstituted halogenated

alkyl, alkoxy, arvl, aralkyl or aralkoxy groups of from 1 to 22 carbon atoms, and )
perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy groups of

from 1 to 22 carbon atoms; and R' is hydrogen; substituted or unsubstituted lower alkyl

or alkoxy groups of from 1 to 6 carbon atoms; and an amino group; and R” isR' or

hydroxyi, compounds according to Formula {II):

R'N NEK'
\\C—-—D—-C// - {0
sl N\
RP*HN NHR
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perfiuoroalkyivinyl ether and two curesite monomers, the at least one
functional group for crosslinking the fluoropolymer is located on each of
the curesite monomers, the at least one functional group is a cyano
group, and the cyano group is located on each of the two curesite
monomers. is 42. The fluoroelastomeric composition according to claims

whé it ey eirethes RERIHRI RIRSIIMRNA EBMBOSIAR LI AL SORRLSES OstiBed

5 parts by weight ggglo Tg;lrtrs_ct% weight of Ihe at 31eas,},)one .,
Sl GRS T LB PR REIGRABP 3. 13 e ADEHRTsmeric
andopTR@SHHN BeRANdngAR Sl BLARCMANBIRINEHOINAN IS RSIRCIRATAY eroups

the group consisting of quinacridone§, benzimidazalones, indanthrones,
of 2Orpényéiesyisointolinomesk isin 85me sand mbyphinatibns:thatdat ¥4.

The flugroelastomeric Iti C ing to claim 40, further .
hydrowen..sunset@usfe%aog%}sﬁggg?ﬁ?gr%g% gﬁ&q g aﬂ{om m“%u 8 of reon. | 3}_?96 (ﬁrbon

comprising silica. 4 astomeric cComposItion, comprisi

¢ r’]}gg‘rﬂaﬁsgxw ight of at least one perfluoropolymer comprising at least
: C'one 25 fﬁn_gﬁ%%a%u&’oaﬁ%t?gén é%r‘(%%%ﬂ‘ﬁ%(?ﬁ%f?ﬂé%% east one perfluoropolymer;
(ii) 0.1 to 1@paristhy iwedshibperdgo partsbypureight wéitie at feast ope

oncRGHIHRIARAIYPIEHOL & £ %ﬂ?&ﬁ@ggﬁkﬂd&fﬁ%‘? sk ia?ﬁctg%gérl%aﬂ one

perfluoropolymer, the curative being selected from the group Consisting of
funédonalized BigrReApagécuRpnds outng GuRdsTaéEondingitabe at least
oncf ARSI hd 71N BL Y okokbl yNE WIS IS selecied fTomthe grol lene, 2

onsisting of substituted alkyl, alkoxy, aryl; aralkyi or aralkoxy groups o
Perﬁr‘b‘?’f?’iii%ﬂ?ﬁy B?Fa?%‘r‘ﬁ% CUPSUE Y BFanSGIss fratoern AnsgBerakeroup for

crosliytireg ke fluarphavalky oo eratkox y@rouns Obdreme hohdm &arBRL A0S e
d 5 perfluoroalkyl, perfluoroalkoxy, perfluorparyl, perfluorgaralkyl or ]
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monfyetfgen; substituted or unsubstituted lower alkyl or alkoxy groups of

frongL to %@@g&@{%&éﬂ%ﬁg@&%@gﬁg@m@% Rais B0 Qhydroxyl,

compounds according to For

. perfluoroelastomeric composition further comprises 0.1 to 3 parts by weight per

100 parts by weight of the at least one perfluoropolymer of a peroxide cure accelerator.

43, The fluoroelastomeric composition according to zlaim 40, wherein the colorant
is selected from the group consisting of quinacridones, benzimidazaiones, indanthrones, |
perylenes, isoindolinones, isoindolines and combinations thereof,

44.  The fluoroelastomeric composition according to claim 40, further comprising

silica.

45. A perfluoroelastomeric composition, comprising:
(i) 100 parts by weight of at least one perfluoropolymer compnsing at least one
functional group for crosslinking the at least one perfiuoropolymer;
(i) 0.1 1o 10 parts by weight per 100 parts by weight of the at least
one perfluoropolymer of a curative capable of crossiinking the at least one perfluoropolymer,
the curative being selected from the group consisting of functionalized biphenyl-based

compounds, compounds according to formula (I):
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C-D-C/ Cll) RZHN NHR2 10 wherein D is selected from the group
consisting of unsubstituted or substituted halogenated alkyl, alkoxy, aryl,
aralkyl or aralkoxy groups having from 1 to 22 carbon atoms; and
perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or
perfluoroalkoxy groups of from i to 22 carbon atoms; and R' and R2 are
-.each independently selected to be ,hyelrogen; substituted or unsubstituted
lower alkyl or alkoxy groups of;r?h to 6 carbon 15 atoms and an amino
group, and combinations thereet; and (iii) 0.1 to 5 parts by weight P8F, 100
parts by weight of the ngﬂUé polymer of at least one cure accelerator
comprising a peroxide. 46. The perfluoroelastomeric composition
according to claim 45, further compyigiag (iv) 0.1 to 20 parts by weight per

100 parts b ht of the erfluoropolyn1er of a 20 colorant free of
VElic SIERARAT. Phe BRFETHLR RS Ll PUSH o BEE R gFRdcy o

aradlainy 480 e wonprisingersiticieiene compristgpfromubdstiteos patgdyted
A WEIGNEOL tQR}P%!%[E‘W&%@a@é@ 4BAHSIMWRIgE ehthg.cure, AR elgrgtor

comprlsmg a peI’OXI e.
perfluoroalkyl, perﬂuoroalkaxy, perfinoroaryl, perfluoroaraiky! or perfluoroaralkoxy groups of

T, - 3 A
from 1 to 22 carbor atoms; and R'is hvdrogen; substituted or unsubstituted Jower alkyi or

alkoxy groups of from 1 to 6 carbon atoms; and an amino group; and R? is R’ or

hydroxyl, compounds according to Formula (If):

RN NE!
\\c—-_D-——-c// {an
_/ \
RN NHR?

wherein I is selected from the group consisting of unsubstituted or substituted halogenatsd
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from 1 to 22 carbon atoms;
and perfluoroalkyl, perfivoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfiuoroalkoxy groups

of from 1 to 22 carbon atoms; and R' and R? are each independently selected to be

hydrogen; substituted or unsubstituted lower alky! or alkoxy groups of from 1 to 6 carbon

atoms and an amino group, and combinations thereof; and
(iif) 0.1 to 5 parts by weight per 100 parts by weight of the

perflucropolymer of at least one cure accelerator comprising a peroxide.

46.  The perfluorosiastomeric composition according to claim 45, further comprising
(iv) 0.1 10 20 parts by weight per 100 parts by we;ght of the perfluoropolymer of a

coiorant free of metallic elements

47.  The perfluoroelastomeric composition according to claim 46, further comprising

silicia and comprising from .1 to 5 parts by weight of the colorant and 0.5 to

_1 parts by weight of the cure acceierator comprising a peroxide,
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