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VARI ABLE COVPRESSI BI LI TY GASKETS The present invention
relates to gaske and in particular gaskets for use in
wo Jodebssesl | assenblies. Conventional el ectr ochrrm/GB007/000324

fuel cells convert fuel and oxidant into electrica

energy ang 3?3#5%% %E§3ﬁg%% v @N?ﬁ@’rk ayout of a

conventi o re 1 which

for clarity, illustrates the various |ayers in

expl oded farm A solid. pol r ion transfer nmenbrane
The plesEHaBHPE Rlateh i RERRSatMoaRIEh cRE B B5 A
cdﬁgﬁﬂﬁy&gpally, the anode 12 and the cathode 13 are

both fornmed froman electrically conductive, porous
mat eri al such as porous carbon, to which small

CoRrtiofar dertioctispiaioh Aalaauat 15° A CHPHD B, §egige
endf 844 a2 BeRESH ﬁfﬂdﬁ@@t}&)&yﬁi@altlﬁ},%uf 85 Re6hVenEoRdl] fasleddl 10 is

surfaces of the nenbrane 11.” This conbination is
shagemiro digyrer bfvdriehe dfor glagity, tiestrtesrbatyedaes Hyewst ioeploded

ass L or MEA. Sandw chin he d
forfs o6 RO polreraa ey B SRialn 11 Bo R o TRERh A Er g
12 ph@t @athddars] Bysiadijode: dnbéé th hhdikiefdatlode P atecbdth formed

I nternedi ate backing |ayers 12a and 13a may al so be

fromnin elpesicalit adnctivise Perebmaterigl BRoh 3POFPUS| AThNNs i@ WhErh

sftf 81 B8 pPRRRS P Ul Wbt s lod Gl o SBoRnOfte
andiack agd lcaeds 1ar e afftea. bopded directiit tr ¢hearedpdative i atiddcent

0 as_to ensure effective diffusjon of gas o and fr.om
a5es gh Hwenembragg d hoddus FARREEOLS GREIRoLY r%@?@ﬁ? A3 then

s
ﬁn%ﬁﬂ vapour and liquid water. 25
Hw#ﬁe Iu?%%??%%ggﬁg¥g{%?%&es 14, 15 are fornmed from an
el ectrically conductive, non- porous material by which
el ect.rical contact can be, nmade to the.respective.ano
Sugivgci S pob o TSR hgHs S BUPTHECtoss T RenuiingS AR
flot! f188d pldie14 bkd d chihgde Hufl fow ifRIEplaferd. | Int@tRdldiebacking

delivery and/or exhaust of fluid fuel, oxidant and/or

layens d2e janh 1pr wdpetsotbe corpldyed betvrasn pag enede dluek flowdestd piate

13, .This i s,conventionally effe d . ' f L ui
14 5, b Ja o PRy PR e it R B e
andthat&hod S 1B: NTRSb QLR EFerOire ©f a poLIuS ndfard ind fabrisated ases
presented to the porous el ectrodes 12, 1

3. 15
to gnayterrateative diflasiomeih ispbiorng from dhenoda ene fathads $%fa&eszas
b L. Qur ' : i onal
well B AR e ot e be wAEE RS fod RO SEWAR, DT
structure 20 conprises a channel 16 in the surface of
t he .pl at 4 (or_ 15), ile.the manjf ol 21 and 22
Th%ﬂwﬂ fi‘&ﬁ'gtﬂi]dé&?t%l‘édérqfé\?%mteﬁ FoTy AR Plﬁ‘ét‘-"ﬁg]i)f ey A fon-
T OROA il G e o A g
elegtagied® arrvathode electroden] Jor Ahthg omak tite, theetlypd dlosv fisld plates

faofie Ao b Y e O Y P S oot
to bEFORENEE pbiQuf | HBdS 15N150NVERLLE QRdYerdtis@hllE iffected by
assenblies 30, stacks of plates 10 are built up. In

fonﬁngsﬂ?igdrllﬂn;fg@{amg@s adp auéwnf_ @ﬁw@@gﬂla’dcﬂ%tﬂ\?&iﬁlarasu isech as
t t
ol B 58 e SRS AR TERIAL smone

channel s 32 on one face and cat hode channels 33 on the

opposite face, each adjacent to a respective .
Wi effe-a3ocior e 248)s onpconyeptiayal 3pntigyatipn oftfluid flow

[ : at | j r
kel ey Bel RSP ER EheRB 20,8 a T BRI SO aBRe b PEfos
mani folds to the entire stack. The various el enments of
the stack are shown slighﬂly separated for clarity,
although it will be understood for the purposes of the.
present invention that they will be conpressed
t oget her using sealing gaskets.
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20 Referring to figure 4, an anode face of a
rane- el ectrode asserrbly 40 is overlaid with a

W%%‘QWO?@ Yasket 41 around its perimeter. The SEA FRY07/000324

gasket 41 includes two apertures 42, 43 around a fluid

16NhaNngda inlef thadifeld2 1 fahd iafl oaetéttm@ﬁbtd Basahodn RE figieex(y).
of the anode face of the MEA 40 electrically

Acsprdingt 1 eonysatenad| designa g palh dwnumiﬁrﬂ% &t doe| serwnpﬁe
strh@ie 84| n ?ﬂessé ﬂﬁlkélyléﬁ%%fn‘%%f&ﬁh&hﬁ{é iy gorzgl),o

omtte ure 4a to reve e structure
thevmanifodds ZlhmdSZQaéach gompasdeedn abbrturBhroapode flaesodhattthed

GG i AL EPFO SRR o G aEcad BecBa

tKeh&epfﬂ & £st8a §plRLE fn é"ﬂu@dﬁ@n %Qchbé’tﬁhaf folthd pf‘a’fé Es Bﬁ'ﬁEuléﬁy

fluid contai nment volune is effected by t
mdnqaéqdn’céfatbc hrirgw imthe ctass-agntide oplAatAeshd@man cthesfmre a@)
gasket 41 together with limted perneability of the
MEA (i.e. substantially allowing ion flow only).

WA RfReddBit® ﬁg&@tﬁiﬂmﬁﬂénu\éﬁbll{ﬁa Al abferibBkbd3 @ sBREbS 1§lfates
di ffuser material 48. The sheet of diffuser naterial

agesbuiljtupt oltathishapensamierth adiesent tagoden agd eathedenBuidofowffield

% Bf obfied SRR Yl I8 8 diele Lol PP o1
hsliegtnedd chathelhs2 seahk fgceganikathodd .chidiels Mot itkebpdsite
as shown in figure 4, the first plenum 4 constlt/gtg@fj

Fp saRh adiacAnb I T esPRet Ve meabarne-slgstinde assempr (Mf P
di ]ﬁ?&ﬁfo'l&)'a rfred ]«‘?1t ?ﬁ@hu@é@gﬁan%o @5}?] esSTEGte 48 _?ﬁérlaad to

user ter| a ree sides
poetioribe ple aodosilet arnsblds td G ennreosﬂadkel’r}:plmnum ¢lhments of

el are el didhey a8 cen Sy e Sl Bl Badersiood

foEQRY BitpbSRads taasﬂfébﬁ, mb&iﬁ%ﬂ tﬁétr‘th% R¥ill ibe éoB:lﬁb’ééSé $ogaitchr

conposi tionnormal |y fice en the sealing
using yeabieg gaskets.uni form y f| at and parallel. Uniform
10conpresSi on applied over the sealing surfaces can
then provide an adequate seal. However, in certain
Refefriigntt peest, tdieanisle fate 5flahmembonyeRErods assgadlet0 is

ovrg%)e/lidn%th a sealing gasket 41 around its perimeter. The sealing gasket 41
includes two apertures 42, 43 around a fluid entry port 44 and a fluid exit port 45
at a periphery of the anode face of the MEA 40. An electrically conductive anode
plate 46 (shown in dashed outline in figure 4b and slightly separated for clarity,
but omitted in figure 4a to reveal the structures below) overlies the sealing gasket
41.

The anode face of the MEA 40, the sealing gasket 41 and the anode plate 46
together define a fluid containment volume 47 between the fluid entry port 44 and
the fluid exit port 45. The fluid containment volume is effected by the
impermeability of the anode plate 46 and sealing gasket 41 together with limited
permeability of the MEA (i.e. substantially allowing ion flow only). Within this
containment volume 47 is laid a sheet of diffuser material 48. The sheet of

diffuser material is cut to a shape which results in the formation of one or more
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be optinal. For exanple, when surface features such as
addi tional conponents are to be included on a sealing

wo Sdf/haa6§ the uniformconpressibility of a gaxietB2007/000324

\cl)V:‘”threSML in ;non uni form pressure across the area
e gasket egi ons_of 15red

plees mgscmm@uﬁenga Iq5e €8st Pct TP QPSS e
il o8 AN G gty BEG e 2t ol gt

en sealing sur ¥ aces,
con§titiife@ dh dmletgplemmﬁ ﬂm ektends mosnd simajortperiéemn p%’@np Regpheral

correspondi ngly ressu Thj s
later epego | pfgaeéh@ptﬂ%&ff FoRept 05 By LR, The
secfiftl bit umOS’@'coﬂ R pRnam! edenepnds aremdl b minor
edges sea i ng area 20under essure,
portlbss pf tae pagahehé lagaalkeeige ﬁfatOéthe&hlef) 4B St ékfglsﬁlemétéﬁﬂ ng
area. For a conventional gasket material, high
pressures may therefore be needed to ensure that an

Coﬁ%ﬁﬂ&%ﬁ %as?{%%l baiflg ARG BOthickBEsstand mogx@ehabls witl normally
rtic the pressure required may

sufﬁigers agen téxsl mlflg herfmﬁmre suifermiyt @abﬁn@ H?@I %ﬁ?ﬁk ePnjfgrm
eguce
coTBEGATRlPd QLEane oralRe SorhehS T Sl PRk R ol atfscel

['eranced
Ho%@éﬁnﬁséeﬂﬁﬁdcu&ﬁﬁ@{ah@ésltﬁﬁuw dneh kronwemsiodal gaskeidesy not

hi gh” pressures, a gasket ma I

be wptimel. aForcexampl Wh%ﬁ SUFfges T %’F‘ﬁ@ssq??‘gfﬁta%? (E:}'éle&f%ﬁ%onents
ef f.ectiv

aregprGopHYBRERE Sl 3Rl L MaToE EIQSpIny of s geske

wile Y&dultrfl-a £deurs Qe preﬁuta)actrbms thbavea ofethei gssleal presmsrrl
is to create 3-dinmensio eng| nee

redyp@bdlﬁﬁa@% hejwegnassalng ‘??f E®nt L%gﬁagﬁp %ﬁélon‘? Fil be

sub]ec%stg higher pressures, and regions of mcreased distance between sealing

surfaces, e.g. surrounding such protrusions, will be subject to correspondingly
lower pressures. This may reduce reliability and / or efficacy of a seal. Also, a
conventional gasket may have a tendency to swell at the edges of the sealing area

under pressure, displacing the gasket material outside the sealing area.

For a conventional gasket material, high pressures may therefore be needed to
ensure that an adequate seal is obtained. For thin gaskets in particular, the
pressure required may be even greater, since the compressibility of the gasket is
reduced. Alternatively, the requirements for the sealing surfaces to have more

highly toleranced flatness and parallelism may be increased.

Under high pressures, a gasket may also be subject to material creep which, over
time, might reduce the effectiveness of the seal. This reduction in effectiveness

may also be exacerbated by thermal cycling.

One solution to the above mentioned problems is to create 3-dimensional
engineered gaskets specifically shaped to conform to contoured surfaces. These

gaskets may, however, be prohibitively expensive and, being of variable thickness,

3
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gaskets may, however, be prohibitively expensive and,
bei ng of variable thickness, nmay still not provide a
sufficiently uniformseal in certain circunstances
mausthl agt providhe sekbeipitly urifpem seal InscesAigHroHBISEFCS such as
. ot her,splution, is . increase the conpressibility
mgﬁe ?"I’?glpbeaglﬁg‘feluﬁﬁ}?%wl g%r,gmi' n order to acconmodate
non-uni form surfaces and to allow a reduced seal i ng
ARSESSHIBion B NinBRa4EHhS cORYresEIBIEY 6f the pasiet antdriat e asdd

undesirabl e tendency to displace outside the sealin
to saceemmodath exog-tinsformevuaherscand Redllpw 8redicga SR PIREHre-

can effectively seal i - '
s earrsia gy PelnlEa e ERenEy 0 VbR Ty 33 Splace
oS8 ihBGedin@arearhi ch is able to seal under |ower
seal ing pressures and which has a reduced cost of
manuf act ure conpared to 3-di nensional engi neered
Thyas ke thereforesuseod day aaeisssvhich gt effegvshpeal against non-

electrolytic rane : f :
oSS TR MBS Bt
ar8R QFHitH BSabld fohsean@itRr trwee atdlingepressdes and whieh has a reduced

el ectroltytic menbr ane are provi ded ongﬁgs rface of the
caghefaanufpgite compareddp petimertionah ngpessehgadsitiyent i on to

provi de a gasket which overconmes one or nore of the

r i Qr art - j i
URBBRE0 e B leiet B R g MGREL Qe foophbS!for o
fudeédnatwhith appaedetalod for tonn2btidcaaitildgperares witl omeile

aspect, the present invention provides nmet hodfm(;)f £ th
ors eeAhdegsidest fethe cdeqtrohgicq@emprge e AFYAIfded &Is4riare 9t the
éﬁ&or ding to a third aspect, the present invention
gpr0\'/i des a fartl cell conpri ing: a nmenbrane el ectrode
assenbly; a fluid flowfield plate; and a gasket
t3€ 066l DR procent ifvehti@siogedvide a gasket which overcomes one or

more of the problems of prior art gaskets.

According to a first aspect, the present invention provides a gasket defined by

appended claim 1.

According to a second aspect, the present invention provides a method of sealing a

fuel cell as defines by appended claim 12.
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5 Advant ages of the invention, in conparison wth

conventi onal gaskets, may include a reduction in a
w0}09§/ﬁ483§ppl ied | oad needed re forma seal, arpdmpB®muBcho324

abifity of the gasket to naintain a seal after thernal

ling, and lity t |
Ac%%ém%&%aéﬁé‘d o B gt VRO RS 4 Y D PRELEnE o

H%Me LDratlc d@gssérﬁ P)PE ?lﬁfcf‘ﬂow ﬁ¥ﬁrﬁ1ét9rhn\dﬂ al dasie@WediRding to

by way of exanple and with reference to the
thea‘jrstcasmnyl ng draw ngs in which: Figure i shows a
schemati c cross-sectional view through a part of a
conventional fuel cell; Figures 2(a) and

Adghitgek eSPR6! in‘«é&{tibnahﬁ "'&o’&qﬁhﬁéﬁi ivfiihe Gompleatioral crasiestt,i miagl
15 VI ewof a fluid flow field plate of the fuel cell

inchfdefa gﬂdﬂ@lon in a totalFipplieé Iopdshasied & &3 Ssdeep éwarove
s P QA RN LSRR Uy ERhng bt MG oo

aro@ﬁ@ﬁlﬁ‘f;ﬁ:@ﬁfdt@idfoﬁé bﬁJBnélé\IVH)dlmoﬁthS Iswlhg@ﬁrfaileﬁf user
materi al positioned with respect to a sealing gasket

and fluid entry and 70 exit ports, and figure 4b shows
the. '
iR AT RILAR SEFELOBNAL YR MPARhy bRE o chtunnle

and{vith a¢fereade @ t’wak:etnp@fiym@ draprimsén tvhichv ent | on;
Figure 6 shovvs a cross-sectional viewo ortiaon Pf
a gWER 1o¥hoNy 2 PRBENHiSH CTo8TSaoHE  BER ehti%n?
corbli G &y Zeﬂnows a cross-sectional schematl c view of a
portion of a’'gasket according to an enbodi nent of the

pr eFautesi (e atd a(‘b)vﬂespeetlmixd ehowira apmhiﬁedl ppare srf) Sectional

sho ed cell grid
viegf gM‘B?QO}YfE{%@&;’% %gh ﬁl ?3% ’cor di ng tgo a
prekgsred SR BRRL-s@tiohdlSvibRWVBRuERE cotiiEhGoial flel cell

shows” a plan view of a closed cell gid structure of
staclavithibgwlasplaesyasket according to a preferred

enbodi nent .of the, inventi

i ST St mRIrel Vet i agdhd obgulahEh baVih shoct of
difRlsaNmvtceM! Sdsitaihed it Aabestao el mmg gedkbt grd fuiit enn:}t ance

of cavities of a gasket according eferr

r
exis poisy A Agure b shews theeaiesending sectlonal s1cP e View onehne A-A
Figure 5 shows a perspective view of the construction of part of a gasket of

the present invention;

Figure 6 shows a cross-sectional view of a portion of a gasket of an
embodiment of the present invention;

Figure 7 shows a cross-sectional schematic view of a portion of a gasket
according to an embodiment of the present invention while under an applied
pressure;

Figure 8 shows a plan view of a closed cell grid structure of cavities of a
gasket according to a preferred embodiment of the invention;

Figure 9 shows a plan view of a closed cell grid structure of cavities of a
gasket according to a preferred embodiment of the invention, with further fluid
distribution channel cavities;

Figure 10 shows a plan view of an alternative closed cell grid structure of

cavities of a gasket according to a preferred embodiment of the invention;
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Figure 11 shows a plan view of an anode configuration
having two portions of differently engi neered gasket

an alternative configuration of gasket conprising open

cel | 0 ) r oS,

Vi ewF ‘3:1 ssbt%ﬂ\'e 5*1 erg%gﬂa@eanc%o??gﬁorn%gu%n of ag ke
portions bSdifferenthe engisderedaracket asel;cel | regi ons; Figure
14 s an view of .a further alter ativ

conf Fweat 2 GhoBs A RERRACHE O Y g alieFiatiye cpapguration of
regi ons; and Fi gure
g%%k%nsﬂ toﬁbe&@ﬁ{‘a.tﬁf@os‘éh%@l? 9 g

an view of an al ter nat ive confl guration
of aFigusk éd sh0ws cmplansvmg of 4 |fuithbr pdternative ¢oafigishtiore of

nnel s. andln%} dxg gelftlon wi th an external
gﬁ | PRSI OPER cFth G UeRPR 5P 5% Sdesi to s of anode
and Fiag]hlﬂww shbwk & blaaWwipkases fufiedr Mefrative Gohfigirdtiéd of
chann in the faces thereof have al readY been

gerkeiceompsising® o ne@mg@ﬂlewﬂmom adglesed call regians; anly
t he ?{gh?e”??@f&%s bldh 1% ?’h % g%re %e@éﬁﬁ%@%&ﬂ b2 4G5

pl at e 1 h tonnec i’oh W

comhprikitig atfRed dottepuidsdivedy shangedy kadoin fifid cogasdieh with ah
the present | nvention. The gasket 53 has a first

cx Hydsmanifadle 54 and a second sealing surface 55. A
first plurality of cavities 56 is provided within the
gasket 53 at the first sealing surface and extendi ng
Thy eontentoymb rdeisigns of anhdie gﬂhb’&&hodel finid Hlosv phatdsi inodrporating

di nt, cavities Rh6 in regul.ar_arr
BRI i O e HESHIORE R 9y SRe s AT SR e
v@thsﬁ‘giﬂ&dl Rb ur bl e AfrafRMehi 66 a% ik ook iniitht iR
gasket at thé second sealing surface 55, being in this
platels ol comaactiogurbigh &getdedl |y 25similar in size and
arrangenent to the first plurality of cavities.
Al t hough the cavities 56 are shown in figure 5 as

FhgtdwilRsemede thpadsehtitvesporfiac 6f Hdasket 53 of the present invention.
The gasket 53 has a first sealing surface 54 and a second sealing surface 55. A
first plurality of cavities 56 is provided within the gasket 53 at the first sealing
surface and extending over the portion of the gasket. In this particular
embodiment, the cavities 56 extend in a regular array over the portion of the
gasket 53 shown. Also shown is a second plurality of cavities 57 provided within
the gasket at the second sealing surface 55, being in this embodiment substantially

similar in size and arrangement to the first plurality of cavities.

Although the cavities 56 are shown in figure 5 as being provided at the surface 54,
in other embodiments the cavities 56 may be provided below the surface 54, but
sufficiently close to the surface so as to influence the local surface compressibility
through the thickness of the gasket 53.

The sealing surface 54, 55 of the gasket is defined as being that surface which
comes into contact with the surface of the component to which the gasket is to be

sealed. The sealing surface does not generally therefore include the interior

6
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in other enbodi nents he cavities 56 may be provi ded
bel ow t he surface 54, but sufficiently close to the

wo ff/bsaee so as to influence the | ocal surfaceCT/GB2007/000324

conpressibility 30 through the thickness of the gasket

3. The seali urface 54, .55 of th ' .
S“IEEQF Pg@a ca%“lﬁsefﬁ 657'( %’I&’t‘”% e Puibg P&ﬁ??‘%‘%ﬁ ﬂﬁ%%@?g |ﬁ{net aﬁlé% oAt
incdabdy, b Eﬁop%%'ﬂi&ﬁ&ﬁh@ fintbh6: GRABOBEMHe daviteh 5657 ey dasket

Is to be sealed. The sealln%ﬁsurface does not

payefihalskalingrrtoné thnepskse 58hahigh BOPRIONSAFieates Bih
. the caviti,es 56, 57. However, as the pressure applied
FHIPRAPRISRESSES s i ncr eased, a proportion of the
interior surface of the cavities 56, 57 may becone
part of the sealing 'surface of the gasket gs thi f}h
The tespiofoalisn densey e sisesed\icEHn 2h & efST R é%%rl‘iné‘ CT ey iies
2 " i | ¥keti 53, U NefyeddAsi®p oder a first
preﬁ%%&&?%gﬂﬁ ?%Hn%%(ﬁbgfﬁ%fé%%%i% egﬁé;?esent o?/%r any
sedli@f istieigbeadiest Dportibe of disketsk&33 dMhe be differsnt dems ithe cayitr

osbab e v PR S o s P

a;'_&gch i o SANB: T9061 fi@ite Ofis 1 en®
ex%%l%a}?ﬂ%gﬁé or ?gé%lgg%?%eﬁﬂ&?ﬁegar ea of t%g seal i ng
and tef ramebeb 4 ofvitidseis Gastbetcadidy dénsity gurthe Syt sealingraurfags i
t he nunber of cavities is 36, the cavity density on
36¢He-first sealing surface is 36 cm 2. The term
"cavity volune" as used herein is the total void

vol ume of any Oven 15 cavity, which @n%y be usogful Ingg
Thetem [‘cavityvebimed” ssrused diesaie 15 thgptal veid vivng | By EYHe

oasket .53 or a tain regig r T s TV
cayl eé’g]ﬁ‘fhslé‘ay i’ﬁ éi‘?ectﬁﬂ}é Ry gno;f!%?ya%gxfﬁlget e ec]?\r/ictE 31/19@3 -
thé/épis]ééfgyd’lla@eﬁﬁﬁir@oxpﬂlefdaﬁ gasket wi Il each, at |east
in part, determine the conpressibility of that region
of 20 the gasket. The term "conpressible material” is
i nded t.0 i | | ' rétfon of
i il B FRE e R R AT Bty R G Sy ot SFD
thgRBE Wil cadts) et \oh0 $epahystetainerthe bampressibi tyoyfdhatiresonay
be characterised by a conbination of elastic, i.e.
the gaskjier abl e, and plastic, i.e. permanent and
non-recoverabl e, deformation under an applied
pressure. Tinme-dependent effects such as creep and
Theitaro&onsiressibley mateyiali] is dntemdedrie engompass seliemprenpisryhisk

of the .conpressible material...An ingcr. L0t
co B BEBIY 5 ORI g BRLE COREGULE Syt A whose
ph§ QL4 8SRBAM Al Dréperties may be characterised by a combination of elastic,

ie. tecoverable, and plastic, i.e. permanent and non-recoverable, deformation

Q

under an applied pressure.  Time-dependent effects such as creep and

viscoelasticity may also define in part the properties of the compressible material.

An increase in the compressibility of a region of the gasket will correspond to a
reduction in the pressure needed to compress the total thickness of that region by
the same degree. Alternatively put, the same applied pressure will cause the total

thickness of that region to be reduced by a greater degree.
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30 reduction in the pressure needed to conpress the
total thickness of that region by the sane degee.

WpQoao#ids4 vel y put, the sane applied pressure RGT/GB2007/000324

cause_the total thickness of that region Lobe reduced

S%#vr? &r&@rsfé ig e% [ 6s-5eMBnaP WP dF3af Ried G0 Gé{ARREA
own i n°trgure 'S a cross-sectional view of an

arddrisememtdf\caviasy6nyes in € gasketfigefitbnpressht maentidne & Ghich 68

in a gasket 61 _of the present .inve io(? i@ vvhi[nﬁh galhe
CRVAY YIS HReTareRt of ficetish SoinB (HERGE 06 AO4 SX{OPgoe e
sict ase éé\nﬂ&d?f ?&%lﬂa'éecﬁé ithg SHifRaR68 64GaYIdfi @Felet

proximate the first scaling surface 64 are of
ditheifionetot castitive 63 ippersmeats thavécond seabiag gudaderfidt elhegsult of

second,.seal.ing surface 65..The.resul f_thi
tSITPRPT BRHRE Bnoty VOB e bk mplBkEL 3 BBl
theelafdel abvifi6s BBLYRSR foheorh@egefurthay tHahetbe Grskes ktkralt 67
conpress further than the gasket material 67 between
betweenstha smallercavities exwster thedame epRlicd eSSl i ed
pressure. 10 A simlar effect to that shown in figure
6 may be obtained by, inctead of altering the average
ACsvii lhﬂ?fﬂdat td)nmat?ﬂmezatih ffgawl 6 nffaytHrTe)btaiimedtbﬁ%mad cfexttenug
65 sealing surfaces, alterjn spaci n et n the
the AVierage Cagify Velmne beneaht $aqg Oc%ﬁée %é i‘ta“y&fagﬁ%qof@é 1534 7%
' eV f L iN& e cavi
L BRI Yool pefloci s i AT ERie g tho caviy
dgsityi ons of the gasket proximate the first 64 and
second 65 sealing surfaces, the opposing surface
portions being selected regions of the first 64 and
TREERARY Basiseald Ner siifyamdiné @by BE @SOSt @NAt 184t ¥elected

coext énsi vé on opposite sealing surfaces of the gasket
ofibsingsukfacs patioan o shengesiet erewmaiigdasiet ph andesegeisk

61 of fiqure 6, the surface.. ' '

sSn8 syttt G Bepciiitfor SRE AL Sind S AP Rl R e
64 ahd 8&on@ 68 aedlingofiefas@athhingre Substaiall 4oetteidne gasimisite
61 conpared to the other sealing surface 65 wll tend
Sqabng)ﬁ‘g'fp@i?s@dh%g%ﬁkéfélt-o one surface over the other

wi t hout the need for adhesives or surface
preparations. Shown in figure 7 is a schematic view in
I suchiSars egytnimaetriof artdngerhertaiwi thargasketstic hf digyes kethegqurface

o{H55ER PEMBIon ER CTSOTRALY D8 RS BRrEs T (o8t DRY ARt
areQf GRERE suR b &Sy thi, %aZfé_’et 610cERpdEE td eebther sealing

conmponent surface 74 is situated a surface feature 73,
swifiice 145 prib ttenddte profigt adiferanice to bameurfice oM e pEwh&rthout the

surface 74. Applyin ressure in the direction
n?eﬁﬁ%gfxgﬁvwrg#%wﬁﬁf% ¥&s the gasket material in
the conpensating region 72 to conpress further than

the material outside the conpensating regDi on.,
Shown in figure 7 is a schematic view in cross-section of the behaviour of such a

gasket 61 under compression between an upper component 77 and a lower
component 76. The gasket 61 is situated between two component surfaces 74, 75.
On the lower component surface 74 is situated a surface feature 73, which
protrudes out of the plane of the component surface 74. Applying pressure in the
direction indicated by arrow 71 causes the gasket material in the compensating
region 72 to compress further than the material outside the compensating region.

Additional compression of the gasket is taken up within the volume of the gasket
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Addi ti onal conpression of the gasket is taken up
within the volune of the gasket WD

wo R09dds938354PCT/ 6B2007/ 000324 itsel f, and doexTEs2007/000324
cause any additional bul ging around the externa
1

) rimeter of the gasket .. The_cavi ki - e
s e e 1 et SALERRH SHIEHHY MORG HS RS AER s oF
the! &9k& [6_1 .72I'He(ba?irti'ﬂeg €3 ip|€ﬂn§lt H{eﬁsugguhdﬂl% gadidt ?xlatecrigll \_;vithltn_ the
irections orthogonal to the directjon of applicatio
comperiuingeresithd oo migrciniosie v 63 alang Ao exgER 5
e.a foil cor .shi.m rel af.\V. | A i Dls: le,
to g eleriSin of iR At B (i e SEitloq SEREET PRGNS exemple
be RIS bi 9RDFrdacatemcsabestise ngidnscohs & etef Histributivaw
_glape. Since the gasket 61 | bl top&gnpéesskgu%ﬁ e
foiti @psitinask towauen Jekecisd rpiers 9idhe Bl Bav il SUEF MG SHNG
th f IS 08 £86hrdY3,iths seal d
61 37 U818 SBEE Y Sl Sl ERTRIRE RAGLDYS, (6D sl aroun
thd suyfasd feafarai@ yiopte@figoabley by dnprasemeer ect angul ar caviti es
56, 57, 62, 63 arranged in a regular array, for
exanple in a substantially uniformy spaced square
ThE %ﬁ@? 33, 8B of ?nesgkg&‘!ﬁt 'ilﬂ/eﬁﬁ&i"ﬁﬁz SrefBBS cdnpes roftangular
regular repeating patterns such as hexagonal or

catitiesfig 762,068 treanpsd ax e reguie asrayi SMgEANPIROR - BpsaRiAly
patterns qQr random di stributiaon awv.{ i i
un D AR St B oupav iR ety £ 2 WehdrtFmes Ut Bhbilar
re;fb‘éﬁﬁf‘%@ttéiﬁé’ kioh ¥OhtiBonAr& Riadgulenyitsagedret Aishenvisagein
e

Scope of the invention. It is to, be ugjggr t ood b
Ndrhmpeating pagtems "arahddne stisttibutions afoeyities & n%%% gay be

definitions that, apply.t IR LAuald shvisased
chirggrR oy S5 ae rd o8 £PGRR B ey pRUELd ghyioage
to BE itk 18k sédpb@F eRiReeitied. cavities fow ed within,
arrays of individually isolated pillars or other
rai sed features. A gasket of the present invention may
CQIpL | ' c % YREEnAtd ©RHChinESss Aefifl®ns
It g&%g%&ergﬁo%%rﬁ{afg%e%@{ o%ghgérs s(lcaltﬁhnseal i ns sgrfaces. It
thitSapplvicsagnd dfhiatividuddy iieflstedbadtiey empison ghskghsgevell as
materials may be used jn the present invention
aciigs o [ MESRBRCEHL FRHESofoTBE o R HEEYS OT ity ditided
' ' i expanded oPifebprefay idleBiflorDthaysehprise
p]iP%%%% hlﬁfg ﬁ%%gc%?ﬁfﬁe%gasket 0i S eEI?ref erably |less than_,
cithOndre. orMokletypee b caities actdse adGasi nawatoreekens Gaokesealing
t hi ckness lies between 0.1 and 3mi, and nore
SUgReerably still between 0.1 and inm Preferably, the

average volune of the cavities 56, 57, 62, 63 is |less

than 51=3, and nore preferably lies .th ran%e of . .
It 5 O0isages thai mBariatyiof conventipral gagket materials may be used in the

present invention, such as silicone, nitrile or butyl rubbers. However, other

materials, such as expanded PTFE, may also be used.

The thickness of the gasket is preferably less than 10mm. More preferably, the
uncompressed gasket thickness lies between 0.1 and 3mm, and more preferably

still between 0.1 and Imm.

Preferably, the average volume of the cavities 56, 57, 62, 63 is less than 5mm’,

and more preferably lies within the range of 0.001 to Imm°. The cavities are
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preferably substantially cuboid in shape, although the
cavities may be any suitable shape, and al so

WO 2W7/8%834 y have an average |inear dimensi on RQWHGB200T@00324
range of 0.1 to imm The cavities of a gasket 53, 61

poﬁffembig spbstatially bubodin shapg hRhdqist fies ﬂiﬁt}ésﬁﬁ@'&dan?)émtable

at to the surface S) a gasket of
S i Pt Pt ARG g0 pEnn hEazgf
ogagnkressi on noul di ng of the gasket, for exanple

bet ween shaped pl atens under conditions of heat and
pr essure in order plastically deformthe gasket

t d Al t tivel
THE RAHE of o bty b O e Ateo R A0 i B 1S iR feismect by
alﬁpiymgtdweem&e ket theBduefaball) of at gﬁk&r@ﬁ%ﬂﬁoﬁﬂmﬁ%&.&p This
such as casting, injection noulding or

teXBIINE ARAYChA RATEPEMER §y womprpstie menliing of thergsskeQrfer example
les of.th
b&ﬁégr% tﬁa ed Y1 #a{eﬁg éég%%h@g}o%oflh %f' c# DPIEFSyfeyin or Kder plasshcgltly
defost rthé lgatsm m%ﬁmn intd fhe akefeirdll isBapk. Cl ASRsatRRlY, @fiods
structyre of E%gwtl es, in 'a gasket according to f he

te GRS TP WE ik OE G, T beviad &xfamibe susketqoatend offep present
e AL aglcir S8njefiYon? h

mt hat sel gc?a\eédt:%sg@ﬁ e]eg%ltorneln!leoj1 dn?% 3({' lrgﬂdg gra%i}gﬁhe%g using

tekmresiroBersect i ng rat her than being isolated from one
anot her, an arrangenent such as that shown in figure
9 can be arrived at. The gasket 90 has 20 forned

OMé hbesibld furfdsr ﬂﬁ&t‘io&ﬂhe%ﬁﬁh@?ﬂf th¥ fé@&ﬂt%%nﬁoﬁ 3544}/9;%

i nterconnected fluid feed ann
thehes 8uid| disaibiéey Shawnehsfiguas 8fisra thoeeds telt gudditnmgture of
h extends at

S i kot a08Ray (SR bl In eI O 0 sql@B tsprtage, 4

aridhleolalaﬁ eawies 861 By anskmt thlssdés@hrﬂi@h(ihiteééle!ciédoéakaé@ e
ﬁé‘g flow field plate, for_ exanple by noul ding,
P atfdéaeldeclﬁ@m?@ngctmyaféﬂlttbﬁdb@m tolskedoBarh ene nmth@r,

kIR SEOT SR SR B e Sem B b SRETRG S peS
fox;n@d Withindt als:c pa]:rt obﬂnblolawqcpamnehm&% ofgherc{bhgé%éd fitlid feed
irec ow | n_use, is indicate arr ows
?ﬁ % g%n%ﬂn c‘lééc rPhuihess Hwd a‘fﬁe Fhagpgls, ap forghe éﬁ@wruié@g
cabitiet be, lﬁ§$1k@épﬂff%fhldﬁse)§$ ﬂ‘é\’r&t %e@st Uﬂagﬁ%ﬁf fhrodcfBhe thickness of

arrangenent illustrated can be engl neere
the gaslets9( | bmhe dasmwuexferthmgasket fsl fotmded direqtlypmt thed@uid flow

}oh to v QuS rts of . t. num 49 adj e

Gl BB Ryt et R0 Biran i i ool R e eseog Lroveh
thasmtantedkasds o @gldty equally to a fluid eX|t port 45.
WO 2007110i 8354PCT/ GB20071000324 The conpressibility

of gasket 90, which can be engineered via the density,
ts d t
A BERACPORSLEA B oohiighl o RS A28 Rt Ry vie

ﬂuid dlsmuimem chirarheds Ihe I&Efen%& difeCtia o€ flvad FRSS i e 6
h Wth an increased ap{%ﬁl ed pressure across the

%?;I, FHWE ht 1 eeraugcien V@ apertigen4?, @zprogmedm the
2dkREQ r t f
S D T e b S R R R
engipéared foatistihute dioidfem. tha ikl esmqy mesis thrwghl topragisiiNgarts
he.,accuracy. of fluid distr tion ss_a_nunber of
of } S RSIREAS Adiagens il e if?ﬁ LR Ay Thpgapg tepe
of @tarfpbiérd AR bSHLY @Qudl@)’tota*ﬁ‘fd bat #irt hgast partially
controlled by the pressure app |ed across the fixe
cell assenbly 30
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10conprising a gasket 91 of the type in figure 9.
Separate conponents which woul d ot herw se be necessary
wo 2007/088440r mi ng t hese functions nmay then he  PCT/GB2007/000324

advant ageously renoved. An alternative gasket

arrangenent is illustrated in fi . [ '
Thegpamaiosirony £5 1 gy PRetitich Ot e rinkded o O, Sy
dep'q:giﬁ :fiEéJH Al QLitks B! b4 Be besdent dontrbletcs e abitriy extent thee
. I'n this arrangenent, the caw% vol une ar&d o oh
degetens ivthjccthn flués fasd cbaell Pe9ondf TR HHIEST PR TS
.arrangenent shown in fi . ' E Fiudd fdeA Ghhdndid
Wit %?qegﬁqggppléeélcp]reﬁsgﬁ ¢ %E%hqgg g}{%&etg%@am#er t pes of
91,93Vd4 Wil PhdcaMe RO SITRY, Rhéinghe closyirs tgdtrid pahs 93. The

restricted to square cavities oy requl ar 20gr ] S
backfpreserelet e fluid gty apgd%‘yﬂ]etiﬁwﬁ}’ &09?@8?- gﬁ%fgn%%g :“g{& B
. circular cavit] : fhehal a huinbeer dbmembease
. Pvmﬁr{ﬁ?aagflﬁ?&ng’? ﬂ@%ecﬁﬁg ag)gls are al'so possib|e. The
e1eé>ca)die_ta;ba@gabﬁ_és. h’_ﬂYe acciracy andmiategifrﬂlad gaéqz@gd 5y, thep borglyetst
provided within certain pr t ermn tieon 80
pargelb contsaledeln] oo SUPEHAGPE RECE B %?%10%69‘0%8?’%2@%
aske L& Lo AEheY. Hepatafiontppeeito whidif wo
10 coﬁ%s\ﬁé?gghg?tgd}roegqﬁ&%qgnbgﬁawplg arrangerent, of an
othaRasebe aakisatyr iatrecrmmingtihese fanskions W2y StanEAddRHgeequsy
first plenum 49 and a second plenum50 in a sinmilar
remgeAngenent to that shown in figure 4. A first portion
4l1a of the sealing gasket is engineered, in accordance

with the principles illustrated in figure,9 and
Andiesiatiedl gaheneerangeménd veillupteated Bogy %@&i B EREA s

94 within the first portio | '
15 s pRairbrSembr i HerReRt bErghy PG sl coti upuisie
- [@%]ermltjag g{raﬁéﬁeﬁﬁp&etcaﬁtyiwmmmamdmm%@nd?ﬁ
wth the first plenum49. The fluid jnlet. channe :
iile
inapédsed Meydnd that mossiblenin fhe PEaRgSTITE} &bﬂ‘fmv&‘lt g§}§e f1ul d
entr ri, 4 . i h bs 41 cavi
N A v e N T i

nbUingy aRb Wrgervivaged)met resttidted to square cavities or regular

2007/ 088354PCT/ GB2007/ 000324 peri net er,
20 srigeesias O KTENIESENE Py PRI QRO SR ] Grop i, o4y es may
LSidd Byt a8 dOthankTiddien ateldsof passible. -
be gp?ﬁl%aﬁﬁhea %?P?%E%gglsageta 41.gThe secd(ijjnd portion 41b
of the gasket 41 is engineered in this exanple in a

il lustrated j I 5 detaitiad .
T}:\éﬁé@?s g%c{ffsﬁa?i ?"F : gurggée ,‘Ftssﬁ?igrﬁg %%gé]gl‘ec’congl‘%{enaerﬁtaé%
pr&%e@ﬁt%:ﬁ}fedf éct'{ignseiff thePisket43, F1} Wadcedingttoaheiapesition @nd@e

|

e gasket 41. Fluid distributi one%{grou. h the11 = En
25 gaglesket tifunotom teyeare dequinied (g PEERET.N X0 ©

example arrangement of an anode configuration with a gasket 41 surrounding a

n

first plenum 49 and a second plenum 50 in a similar arrangement to that shown in
figure 4. A first portion 41a of the sealing gasket is engineered, in accordance
with the principles illustrated in figure 9 and detailed above, to have fluid
30  distribution channels 94 within the first portion 41a and with fluid outlet channels
92 provided on the portion of the inner perimeter 110 of the gasket 41 in fluid
communication with the first plenum 49. The fluid inlet channel 91 of the first
portion 41a is coincident with the fluid entry port 44 at the aperture 42 in the
gasket 41. Fluid entering the fluid inlet channel 91 is distributed along the inner
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WO 20788835422 and open cel |

cell regions of the gasket. Shown in figure 12 is an
exanpl e of such a gasket 120, conprising closed cell

10 within the open cell regions around the pillars

p&%ﬁetem i Bf HeCoakhet téé?éﬁm% P K58t fp‘?énﬁ!ﬁfj4@5v1§ il h@ﬁibgﬁon

oval cylinders. lars 123 may alternatively be

Chgdnﬁlrso%rlsromﬂed mthangx@l farst pnmcpm Hygonthe grekatiddn, Tl sesomch

ar.yi n ct.i.on such ni cal
pEifioR s Vet P R e P B R VRS ThBateg in
figbhick 6%@ 8, eRtadthildl AHovaMick SRe Ahidngits Fohethe, se@dndriﬁbhubf
random y. di stributed. 15 Exanpl es of possible patterns

50 e the Buidesgiipart 45 gitusted @tranw@mé HA N Pearpleeg4br
herri ngbone patterns. The pillars. 123 may
advant ageously be fornmed to be of a height selected to

Fhed distritetien thrbughnthichakked fmdytte: sdhioved mhibugn ehgiseting @pén
oosing the pillars_to 20 be reduced
Cﬂﬁage@ﬂns @ggﬁgééce i SRy o1 B8 dcRels %1 # gesket 120,
| r T
ﬂﬁﬁrg lf%Qed ée#“fb%ﬁhs ‘3195%8 f{ CePrEISHY ©1. THRid BAYIRAY

'.

[ars nay so serve to support
mtbmp’dmeopes onﬂlreglons gtmlnd\tber pﬁal;arst h23, opech esd In thegyEexample

3 t her..t han t
ggbqﬂ g’?ﬂ’gmg‘grs WIF’I e’iseg £ th%fh 3 F[}aag'a?lge%%ﬁvﬁ]é' be
cﬁﬁfd@rswmétﬁfgﬁﬁﬁl otrfp@[ygbhﬁ s‘éét[oho B EVADBE Rk sedtdnChich

may be used in meter-inc, fluid fl ow t hrough the open
ag euical egipyramtidal. shagess h b afrangemgot ef e, pitlers rogsehe oélany

0 Ui ent
e Ferbfehhel T oS8T HHeaEe Dttt O Tt PeaRa PRy tiristedd
Ekdrbiples oh 08616 phBdmehendt f@uﬁ@ rsqﬁ&etdireh@agmu patidng or
bounded by cl osed cell regions 122. 30 As shown in
ghaae patterihe gasket nmay conprise a fluid port 141,
V\/m ch can be for fluid entry or exit. The fluid port
141 is surrounded by a closed cell region 143, except
Th@pillmmatiéi pag sdyatafeotidlyibd farnas® baef géﬁ:@m sélscted to be

ui r.e whe there js fluid deliv |on ﬁ
aiEika FERHyAL Bp SHERGIAnE ot Pellecfmy A to
b&/¥2 120860 DB BOAREIES GRZQAH ROR3IdueR %eﬁ%é gersﬁaj 100 ;4 #2ier

may conprise a series of fluid channels or may
caghpressiigt pressuye. c dher Jredeced b¢lgh’ra4)ﬁ sychopilliarst myay aisre sereiel to

cavities forne e |IIa of. th asket
b dofibob @i R A FBE onlsB? i Bbirk BER Rt ORRREE the
pillEe SI@Btto b ¥RAE BBn AREHNIQhJIBRE gfket will result in the pillars being

more compressed than the surrounding material, which may be used in metering

fluid flow through the open cell region 121.

As shown in figure 13, the open cell region 121 may comprise a fluid entry and/or
exit port itself, in this example consisting of a series of fluid channels 131

extending across the gasket and bounded by closed cell regions 122.

As shown in figure 14, the gasket may comprise a fluid port 141, which can be for
fluid entry or exit. The fluid port 141 is surrounded by a closed cell region 143,
except for where passage of fluid across the gasket is required, where there is a

fluid delivery region 142 comprising an opén cell region as in figure 12. This

12

regions 121. Fl ui d PER/GB20OW000324
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7 construction, i.e. fornmed entirely of one type of
conpressible material, but may instead be formed from

wo ¥iressthian one type of material. For exanpl e,P@ii&B2007/000324

gasket may consist of a first layer of 'Conpressible
materjal i ich td Lt @R AERNREID ot BRE ABthatively
Ope%géugrr?gmﬁﬁégﬁvxgibng + ggé‘r%@%‘%s dg%ﬁlél atively i ngorrpr, ssi bl e
comPRtEE iplralitd Of Hierchimested aaysies faymddebasppe B PIRFE ©
Ssui tabl e nmeans, for exanple by screen printing,
the gaghetmeateréh, noul di ng or other processes. A pattern in
the |l ayer of conpressible nmaterial can thereby define
an arrangenent of cavities across at |least a porill on.
It i0fo baenddrstbed thavfthe izesiebaf ithrypeseent sew@tion 1eRd PHIR A
_For exanpl e, a_silicone rubber | @RRl bed
unitpry CORpLEIHO r11:enf°inP:|‘§‘!1 F?)tlrg}}'e&%fl.g %&haotf;cﬁirn g%ggléglf%aw a
maypﬁisééﬁé e rf?ﬁﬂydl frorh hEs@ad OfdvisRg odfrhateridurfargxample, the
elastically conpressible surface |ayer, Tlgue stglrfac »
paskayery donsist dfor firstl layapaf eempragstle SWILTBA T H BropSrEies
to the foil ich would ot ' g pRisablefnaterial.
are BW@@&B‘?%S#S&@%%%% %ﬁ%ﬂ?gg%%f%fﬁgat erns such as
The' BRS 8ayek ldh?,t Egﬁlﬁﬁﬂjddnb)f lagyisesabe theamy, for ekemnlsl §y pereen
applied, a thou? 1 any suitabl e gattern con?@Pgl S ﬁger of
printimg] {anEsatios, erapdnged, ObEr BRI n 4 iRGHFE T Ut
- further alternat fenfloc@ivitiRatioanatdast
comgt et et s R oo et 150,
a phftiowhifcdhe drCioth detinedlih widacedeffithe ggskicb g FoR §X4HPR!AI A

th ket 150. fluid port 153 is. Ry e

siotnesupee aiiens i rerebel P vt o R PO RO (EAG
f1uid del j nnele: Lada by chogtreseidi

= pelEi R B, G L Y ort 152 10 o

connect the fluid port 153 to gn
1ayf$mtﬁg]d Qfifave® layeet}?JSfE‘?ﬂmegd mamnsd ymprved aeiing prgpertigs to the
further region o ui i ver apnhel .Sy BEhVES
foik Vg TS ORETISE 1S &Fn‘??g‘}yu M@@ng’?i %%%&%32/43? he
Pafll S’ 30 lfle Auher 12 figlRR| 400 dndd Jrefétablyeor eqpnlipd,
mani fol d 151 may, for exanple, be used to deliver
altimogh any stieblelpettémebmpsising oRFtiPLISCRESHS: d port 153
delivers oxidant. 30 The gaskets as described here
meet the particularly exacting requirenments for

Sh(?@ﬁﬁ{aﬁ I yseck dmgle%lt&%tmmwmh- hefng_ef a gadkiet g?ﬁsﬁ(léwbicbrae

ypi ca required to have a hi i i pna

comiention ¢ iclaged gelbanc: Aperhegl HEIOHS {PraTAE fb i, gelioEd HaldY
a |l arge surfac 4 h FOrRhundéDby a closed

delé%%bqns i @@e%ﬁﬁnﬁt ;‘{\%éf é:ﬁcl:‘ﬁ@ggllrth.%.h#o reduce y e

celﬂ'felgltdhrldarp gk&f;t ﬁlr Ifauegioxé ebipssiag tﬂluhhdah]fvgrmdmpn_ eladP dli
cells, and to all ow adequate vol.yne :

Fiuj iy e ORI o ER2H D] COBPFRS The S RES < o B el ofume

153@%&&%9%%}% i@ﬁﬁkeﬁzoﬁ%%&r Yéioh by fleid deliaeguetdnA€ss 52b

en a g pressure is applied. H ghly toleranced
sers & foanasecathe inteevevdnmer S§uiefines by th%aglﬁeé 1§b e an sxtegal

th kets t id | Fyel i .
SRV ET L Ftr PR e Pag 1o SramPs K€ pSef i Beliver
coégg‘hﬁb o BRIt RENOR fRXDAOE6R delivkrcaitiaract i on of -

er components such as tie rods passing through the
cells of a stack. A high degree of precision on

| oadj ng and seal,i.ng fue . ih € GaHuiReheafd df
The sk S B et e A b SE SEREY A fepfuesheandio
gaSicBNishl GaRe] ddvANS el tell fiskets aspiypicallirequited to have a
cavities of the gaskets describhed ena

Le a.reducti

highnditnsasi orah 6CIUTRAYOVEE 2 ABBE AT apg 184, eegﬁ%ﬁ e%euéré%féﬁcé&er

pr ot I usi_on Bhtadi 0r dkdiBps)janal.2 afd foraadh ogll.
a F@F@P%%cceeaégat‘g g%?%pgfggﬁ\%iﬁaégﬁdg&t@ﬁc’gnpr om sing the
sealing ability of the gaﬁget or the di nensi onal
accuracy throughout the thfckness of a fuel cell
stack. 15 Other enbodi nents are envi saged to be
wi thin the scope of the appended cl ai ns,

-
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CLANVS 1. A gasket (90) forned of conpressible
materi al and having a first sealing surface and a

W@ 2W3MAge3s€al i ng surface for providing a flui d REEGEB2007/000324

between a first 5 conponent and a second conponent,

Tohederkfbrti6R 8P L
SSLak SRR O o B LA

eakterplume farcedifinged layer withinregelo oadl, thzet thiobws deménsists of

ket to ovi de rease
a%gzsﬁn g e%asﬁ tn‘lgayt e%@? tb eel.royzﬁl Ma(g ep gtsewgtgrsﬁure is
appwbd Highly toleaaﬂ@b&l Elﬁrfdcby aRfthérefokdlrdgaRel 64 aRABE SufSd) of
rovided within the_gasket over a 10second portion_ of

8askats Kat avpidoderkmat Euelhesl gaskets wése) hayewuy fequise sufisfent

AN 0o 00 e R S e e

copoments such mhiictods passtgthioygld thesellyofasdadk. 1t highviepite of

vol unes va acr ss .at | east_one_of the_ first and
PEGISHRIOR ela?‘ﬁ% rSFags fuel well 'ﬁadrﬁ ds g%&ukréfl angoiheogaskets

d6dcAibéd hetd SM‘Bh&leérhﬁfé%aé{g:? G G/ r&?&tt Y The

vol unes are ent on |rs second sealing
casifigsanfdlae gaskets desTtibedgmmkieta r(e@uﬂ:)lomﬁn haladmmi Bnprnvadwabm]nty to

soff S UG BlosCBts dhodidy ifbnadinesinroRed doading
todéramet to bl reldhtd wWiaRKRIt oRProndibing tBd Baaling Qbfﬁfy Gf‘th'élk‘”asket

cavities arc arranged in One or nore reqgular array

opthg dirpensipmalase %%&Imgham?)the@@é%@a@dlcnﬂ waek.ei n the
cavities (56) have an average linear dinension within
the range of 0.1 to Imm 7. The gasket (90) of any of

Opiree embbdigheaisaraenMmapei 1 tehaitt@ttelscse dfP8 afpai@=dBdlaims.
average volume within the range of 0.001 to 1mm8B.
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30 8. The gasket (90) of any precedi ng clai mwherein
the cavities (56) are substantially cuboid in shape.

9. The gasket (90) of claiml1l in which the plurality of
cihyhg feed channels (94) are fluidly connected to an
aperture conprising a fluid entry and/or exit port

(44, 45). 510. The gasket (90) of claim9 in which the
1p! ur al gdsketaDo¥ fotindd ft@dmphasibl) atcld]) ardlr eavagaptied seaing
be fluidly connected tgo a menbrane-el ectrode assen‘o)ﬁyrst

syrigsy a9l aSeoged sedling qustape fon proyiiingasiet scalohetyrempyfi

rises a
@%ﬁlrstaﬁgiégbﬁ%&gn Fggg%ﬂﬁggﬁgte nﬁ g?n whi ch t he
pl ur alplolinf of awvitiee¢S@r proprd@mpieximmd tlee Sest amd/ole ayemd
. rel t|veI I nc eSS| erial pr
slipbSuiggaind SUTATBAT it (O BT PHGOACE 08 kR0 Provide
irfcRAREd &Jnﬂgessﬁﬁl o‘#'t}{bgga%ke%é 't?fe%rﬁ%ﬁcﬁrp hygd of

conpressi b erial” having a first 15 sealing
surf aqyéurahtry o &lsd deell slminelad 94upfoanied avithia thd gaskkl oyer a

t t he. f.i d/
s@anf PYsTs 58 b e b granisiing SR, SERRRY fecd
RNk mu@{)a dpeh QasH®Bhg AQeRE PMtiGRy thiGipBaRefasket.
conpressibility of the gasket in the first portion, a

plurality of fluid feed channels (94, 131) provided

2pr o gk R I PR AT BRI a2 Ao I, PEF Sl

velnaRe ehryaiisn et 19asi0pé bf B tfesdnd geddhd keidl speidesal |y
t hrough t he gasket; posi ti oni ng the gasket
between a fluid flowfield plate and a

3.nenbﬁﬂ99ghgie?‘f§d)ogiecﬁ§§ Rl ¥hid e cavity density and / or cavity

volumes are different on the first and second sealing surfaces.

4. The gasket (90) of claim 3 in which the cavity density and / or cavity

volumes are different on selected opposing surface portions of the gasket.

5. The gasket (90) of claim 1 in which the cavities are arranged in one or

more regular arrays.

6. The gasket (90) of any preceding claim wherein the cavities (56) have an

average linear dimension within the range of 0.1 to 1mm.

7. The gasket (90) of any of preceding claim wherein the cavities (56) have

an average volume within the range of 0.001 to Imm’.

8. The gasket (90) of any preceding claim wherein the cavities (56) are

substantially cuboid in shape.
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appl yi ng conpressive pressure between the fluid flow
field plate and nmenbrane-el ectrode assenbly across the
gasket to provide a fluid seal 25therebetween. 13. A

f uel I i i Bg: : :

9! THE ' gaske! S A%m @ ARARERAR SLBH 8RS RRARMYnel
(40); aglfif u??b;)l ow %mel o} pl ate (4@); a}ad 38a gasketmnes
(949 Qye Hoxlby cinngeted tamy apdrtucd edmpridinga fluid entry and/or exit port

(44, 45).

10. The gasket (90) of claim 9 in which the plurality of fluid feed channels
(94) are adapted to be fluidly connected to a membrane-electrode assembly (40) of

a fuel cell (30).

11. The gasket (90) of any preceding claim in which the gasket comprises a
first layer of compressible material in which the plurality of cavities are provided

and a second layer of relatively incompressible material proximate the first layer.

12. A method of sealing a fuel cell, comprising:

providing a gasket (90) formed of compressible material having a first
sealing surface and a second sealing surface and a plurality of cavities (56)
proximate the first and/or second sealing surfaces and extending over at least a
first portion of the gasket to provide increased compressibility of the gasket in the
first portion, a plurality of fluid feed channels (94, 131) provided within the gasket
over a second portion of the gasket proximate the first sealing surface, each fluid
feed channel having a depth extending at least partially through the gasket;

positioning the gasket between a fluid flow field plate and a membrane-
electrode assembly; and

applying compressive pressure between the fluid flow field plate and
membrane-electrode assembly across the gasket to provide a fluid seal

therebetween.

13. A fuel cell comprising:
a membrane electrode assembly (40);
a fluid flow field plate (46); and
a gasket (90) according to any of claims 1 to 11.
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