;e3e{Vx$. 6TVPWE 0 JU 2002 St anped Seal ing Arrangenent for a Flat

.*Fl anged Joint The present invention relates to a sealing arrangenent for a
flat flanged joint conprising a preferably netallic base body having
_bearing surfaces on each of its two sides for ring-shaped suppgr;gnnmge of
"a soft material, the bearing surfaces being flat over a |large ﬂ an
being situated essentially directly opposite to each other, at |east one
ring tooth being provided in the inner radial area of each bearing surface
and preferably at | east one ring tooth being also providedi r
radi al area of each bearing surface, said soft material sumwmmwmmmmMMMkeing
fixed on the bearing surfaces, the ring teeth, when the arranggggpt is
assenbl ed, coming to rest on the flange surfaces, and the soft naterial
supports being at least inwardly limted by the ring teeth (o

seal i ng arrangenent can be seen from DE 295 04 402 Ul. The”m’wmmmmﬂ@w
surfaces are flat over a |large area and are situated opposite 1O

other. In the outer radial area of each bearing surface, there“P8?24n outer
ring tooth, and in the inner radial area, there is an inner ring tooth.
Supports nmade of a soft material, usually graphite, are bonded onto the

bearing surfaces. %gbh@@élr@wmeménwéew@ﬂFlé@csg’éﬁntrmt erial
supports are enbedded between the ring teeth, the flanges and the bearing
surfaces of the base body. As a consequence of this encapsul ation, a soft
mat eri al ; ' t Kng
arr angorertE issert i enof elBOT0 b Kpdliieak AfdemEn 1PE g nafaet

st anpi ng,jointeconmgarizing @phefesabhy htbtallit bassibedy lodvingebsarrg miréades ons
the base body. This kind of preparation by turning on a |athe or stanping
is very r@R@riohlits fvensides fRRJINGHsbRPES: SviRPYEs dAddenel efife matenial-the2001

2 relatively expensive..ln dition, fro certain diagneter, the die-cut
Blank carbSd T rakroges Beii o tes S erdir e etich Bl FRUBHE 5SeB5oL%
outer andyiréagy dppRisitedSehen Bfer /| &t Iddst di’%sﬂngtﬂé%tﬂ'tféihg preivi¢EP @R tRe Of
exerting the necessary force so that the blank i's deformed i n such a way
t hat t oo isoerdadigkeareadfi each hesring suefdaer apd. pEFeralllgsatl 3dasteonei tibg a
cylinderdgﬁgﬁoﬁasket i n which the nmetal she i s ben to.a Us
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and in a P IeC ATOVIBe. 8 HIS OLET S8G1AAIeRr & BPER MSAIG SRR
Anot her :hak sRd£rRpd 464D i angenment
f or med b?ﬁﬁggggﬁing. @%?gﬁﬁgmﬁg$gﬁggd8§%@2bhggvgﬁ?ﬁg?%%ﬁﬁﬁ%fggﬂPﬁggfgggrs
covering fihg teetst swhkent blee vanasganeertio iprasseecbled, acgraind dil aesty om ghe
extent at these waves, and in addition, a purely nmetallic seal towards the
conbust i dhRRGAnBeHares preswlidbe. sofli snatasal osuppPitadbeiNk Rt Radteinwardifot

proven u i clice a I I f S tallic
Pase. bod; o ted ByRHECRERtaRtrC 5 BeRet i vealrt” sl RRI DR Roft pi e PO
coppr essipB PH5te 492aphi tThed BB SeNREd stirRitey dre fife ovange|het Hia and
wave- shaped i npression towards the inside. This cylinder head gasket is a
friction-agseitebted oppaisjte tceeack otkear. Imtiwhiotkhermradist aréee offesiclh beadsg
| eads to a gontaﬁ% of. metal on neta n these contact sites &Fgfégggﬁ

|
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material SYPERGTt I CiSsTN QYERT NG QsKhy 286, 1N the inger fadial Ayga.
ket, t; ; ' ' t ik ed thar,
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wi th sof tbomtlediantostingpbessingrsurfddessiwhen the afreaganientuisrassembleel, thge

body i s wave-shaped throughout its width. Thus, the bearing surfaces of the
base bodyS9frmakeriabruPPeIts PEE eNPssEes hetvaer dhfavibgnbertd, e hlanges

encapaal 20ontef “BREMLG; ultaRer; of WEnbates ol Aore cconteiyendna it "
Conmer Ci abhya5¥@btidhl & S6f! nteARYSTBROrt CAANBRTPaRP HEVIROLIEE HHA $86th.
beari ng surfaces for ring-shaped supports nade of a soft material™ on both

of its siHhesheTkhswbasealbugyrhasgemenbntee iring teeth gue prepared Hy tdkhing002
ration throughout its width so that proper ring teeth are not present. The

base bodyORFmathesoF Syt st@ﬁnpiﬁ\g,fueaneéghot@%l@v'@rséz}idraen%@pt?éisps B 388 LABEs,

ompar t matater Bltes i Base Dddif Filb ol e fiBn oy uifl S bteE i es
but radi atdambing aposeshy Thetefigrmtehbioee HRAl aBOFARBETRNES anie thlrafdreel ¥
broad and often "exhibit ‘crevice corrosion due to the broad netallic

stanpi ng surfaces which cone into contact with the flange. This then
results in gradual |eakage of the flanged joint. In addition, all these
seal s have the great disadvantage that they have virtually no spring
properties. In the prior art, there are further so-called netal-reinforced
seal s consisting of a netallic base body and supports nade of a soft
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Dependi ng on the application, such soft material supports can already have
a preconpaction which is independent of the designated pressure range,
however. \Wen nmounted in the arrangenent, the soft material support )
_further conpacted by the screw force applied, up to the maxi num¥ %éi\ng

"~ conpaction. Thus, the higher the soft ngterial supports are conpacted, the
better is the | eakage rate. In these spiked-sheet, burr-sheet or aram de

fi ber seals, for exanple, according to DIN 2690 for DIN flanges or also for
ANSI f'aﬁél%%rvélzv"eh ARG e BRMIGH, FB9ES cEftaM difirickom & BRcdem bR ust
before t scre | es the centering screw. Since ange sea I ng

beads ar eamemy |bnged benstaripaddnidan Ehaapsslated esead sewtHalr oo sgkd tader s
distributed onto the very broad seallng bead of the flanges and thus onto
t he whol @ngebfmﬂfgt%tbt WQ)fO*E"ﬁ@dséalt iHeREQeENedie sl eapale okgKeAdNar ea
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seal i ng o Wersisd inerds hoéretﬂﬁ‘ . Wth so-called grooved seals or
spiral s‘ggﬁ Lﬁ?is IS possible WlthOUt dlfflculty Wth spiked-sheet,

burr-sheet or other soft material seals, this is not possible because t hey

are di o~ gl ol 588 PEAGRBRES o BRI A LRUUE id NEnRECHId Bk arida bese
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edge of the seal to the average di aneter of t seal . Such preconpaction is
effect edabg preferably present, Ahothexamslaimesy arohndiroens showe prrassalliohi | e

S e Bl AR AR SR BT PSR, PO b P 180,
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uni f or m yoeopreEsseeldtd ar pagﬂimuarlt,lhﬁghreﬁter@a thesst waivesd\eaod Bgedditio; &
approach is that the screw force exerted is not applied to a narrow sealing

regi on, &irgbsmel@llipaeat PwWarIsHE sosustign shambkgr isHeroghged. s tyBet er

rount 1 o BB S B B ket RS kbR
present irRuepidfdtationPbP Yhése anéadlit f['ﬁsér heaReBNéxtrabrdinkliy d frRogedntoi nt
whi ch, while having an at | east equal |eakage rate perfornmance,

exhaust - Expensivepeurtheanad camprassionseff the gasphiteHayhes oealiks Oﬁly e thei or
t b d th | t. At th

nserti ofeREFGL ¢ ewa“&eoghaﬁ“ﬁégﬁﬁr%gﬁmwé@?ﬁ%m”ﬁ@ﬁ&ﬁ&iﬁ@&rvewﬁl ow

These obj t%gz? EFFJ&EI ﬁ Shal | || NQ. 26T 8B9EENhids SaRt gtﬁéjfv\m&\bm 1

Furt her, “prefera aﬂ/e such™ a deS| gn t hat t

mat eri al forgep dedds tora td@entauuof gdesd|adre, mbeale Ia thiegkecomiatsidites) rthieos bt
sides fromthe inner dianeter up to a certain outer zone. Then, while the
t hi cknes§nﬁ§erla|15¢1990¢tnt5CﬂGSUQYGQU5ﬂ caifeasta igede HH?raZW@]rﬁrtl”@oﬁﬁﬁKﬂ,on

on the |n i.d t he y | ower conpaction
t owar ds ﬁg %‘?ﬂéﬁ%@érdfiﬁ %" pﬁ%?@ s[%ﬁﬂc%pﬁl&b%ﬁ@;ﬂ%c%@ having a hi gher
conpaction on the inside, a substantially higher surface pressure is
achieved in the jnner zo I n contrast outer edge of he seal

Ty o shee (R 220G WAVETERE “Seisy EPONTE WHCH! ai%enbas aretalsi i ng
bead h
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mai nt enance cost can be reduced t st a fraction thereof. In particular,

t he seal iswjfegesamdeiiatbasec bodyi f‘@’ ltbetﬁ@ctl MesaKiabsURPS R SIrgnalsol wWaMesh a
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spring properties are Selected such that, after denounting the seal from

the flangeot blaeureph hamdtHeretbmrasrdialy ca\:altadnle heeadt atrengenheipr ghd base
mounting and thus the Ol’lgl nal depth of teeth is recovered. Due to the fact

that the RRAY al$0 qmMBESe %@rmssuafa@qsamrv@lng shaped; uarayss made of a

soft material on both of its sides. This base body has a meandering configu-



of 0.2 to 2 mm preferably 0.3 to 1.5 nm and due to the fact that the ring
teeth forma wall whose cross-section has an angul ar or wave- shape
configuration, the teeth are no |onger solid. This not only nmeans a saving
of material. It also becones possible thereby to prepare the ring teeth by
- stanping with a relatively |low pressureg even for sealing ar r angg b 2802
having rel atively | arge nom nal dianeters. However, just for |arge nom na
di aneters, the preparation of sealing arrangenents provided with solid ring
teeth wo f i

onl y by e o B B L P e B

| ong pr epaset body tdorees sodrest! an gheefprgds tar severatatalatiaklys brobdtareash

| arge seal s becone very expensive. 30 ,Itlt 2f10? -6 By the fact that
the bear PR§ Betwaeedhgne Hiargar@ithe sefit mateyialipyeRerty Wppasate thys aigh

Ceal i ng_ soremshialzaty ViaNsRy theVSaRF: hY HotiBhaboBrrhies Rarfdcin,

to the '@t\héf,dmtohai%ﬂzwkﬂaﬁas@amﬁé'rém_r@prthb@@ §éaﬁfa¢r§ﬁ{;érrreeﬁtb! Bfe
support, a higher surface pressure is obtained for an equal Tightening

force of rekividlanbeoadr end oftan vextibitberebicei cedrosiom dubr dadéhe sbabadhg
arrangenent. This results in a gre%%fr tightness and th i nproved
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results i L i i h i ti . al 1y | s.
wthe sifieft ieatfts I Sfabhal 1Ok i Moes RO RIRE: 47 EaPRe AL Shike
properti gga|sTeawepiie Ardaeidisadvantagehengt sthefycthafe tEUdIRy o tdpring@ot h
fromthe plane of the bearing surface of the base body, is matched to the
mat er i al ppbpehdes.oft material support and its conpressibility. Thus, it is
ensured that the thickness of the soft material support is conpressed to
such an extent in the nounted state that, on the one hand, the ring teeth
provi de dn thet priomantt ildrecareeltingr sodcalied trietabtéiefolmtsedlbecamistingg

properties ensure that the flanges are not damaged beyond the |imts of
r oughnes&fval metallio; bpseabpdy aid supparteentida ki appefit fvderali gychram t he

upper bearipg..sur i S i C _ th tips
D oYL P ubt ShdSeidael! SRR bR hRed e tilahd RS
of the begrithe Soté@fes. spikel-dfedt0osblinespdet nsédle Madihg af Hwsthywpihtange
surfaces in the nounted state. Thus, conparably good sealing val ues are
achi eved be@aring, hstdalgdngf withea bgrapital guppoeroctea sioilarceefismatadastprongt h
one of t surfaces of t ase body,
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beari ng supracesmpactlordeviioh id nddperdentt of the designated geidissupmalange,

ensure a good coq&artnentalization or encapsul ati on of the soft materi al
suppor t s.NoveYge Waes mawted Bdbeipngengnte dheaft poptaril URPAthngler

seal | ng TPHIRSCRERPEREEL BVCHR Yot rRroe FERlelh ublid € haRLGBRF Bost s ng
flanges aprBhttias. TAUSABRATAGHES tIFOEDFERTRESIA) %Dﬁng&p@f@'cBhﬁdﬁad’téﬁ; tfier

pi ping flanges, the sealing afrangement is prefera rovided wth a

out er cernettémds rthegledkagemratal [y theseaspikadeshdenburr-shieet o aramidat |y
smal l er than the i inary circle i ch nf act .t he flange screws
From | nsither Serls, Tanenanvaie crcortidatniaN 1650 1 PalTarass b caleorhe

i nner bo f th r |4 i 45,05

cont er e NEp LY 2Plgsk ThE K RHBE el RnTRE o, Bic FRIRE ol el Bjust
peri met elhefbre tharseyew lsoldseofcdd eenteging sardwom getting into the threads
of the screws and from damaging the screws on their outer perineters when
they are turned. To avoid such damage, the prior art also prepared seals
whose gr @Hté&h@uﬂ@ﬁ?é JeRAIRBEHeA@s e VEH/SHhraRRDm DIN H8d bassI IPI%‘?ﬁg’e,s', tRe:
also in the area of The cenfering ring. This neans an unnecessary | ncrease
i n pri ce sandwwEmtcengxeiftesloist distitibuted ontippihve veNeroatesesling tidagl of the

constructjon was not always able to prevent the centering rings from
getting angeshandhiadaono Phe WePldsealiRg: Widthagbdhgnesal. (Hawsysri e

at mosphorth gl Spe el phud Syring B8pf RRCRRIS TR SR0SUIEE BESS toren
in the outer zone can be dispensed with. In contrast, in cases of
application at higher tenperatures at which the outer atnosphere could

attack the soft material support, ring teeth are al so necessary in the
outer zone so that the soft sealing material support as a



30J UL 2Q02 g whole is conpartnentalized and protected agai nst attacks
fromboth inside and outside. To avoid corrosions of the flange surfaces in
the outer zone, it nay be reconmendabl e to provide material of E@ﬁJﬁﬁfw
.material support in the outer zone as well. However, in this zong; ﬁ 6h

- conpaction should be avoided in order tg keep the surface pressure in the

I nner zone high. Thus, in the outer zone, the soft material support only
serves for corrosion protection of the flange surfaces. Such different

zones of ehha| sedrewrBfoptésl THENRPGe, C8BabenabiLrhfederd ek adpPleduekt Bige by
stanped soft material supports having a decreasing density throughout the

wi dt h of seabngesidthramseding anea of dhergeadut er di aneter while the thickness
remai ns constant, or else by the ring-shaped soft material supports having
a thicker design towards the inside than towards the outside so that only

t he i nnewyigRnsoicaliedoglyovedmaeisbrbgital Beakcrens igrsoddiviet aetbandiffine
sealing effect is provided only there. By neans of a newly devel oped
speci al metthodVitbrspikedpsteged; durorstdetsorf otihert softamatepipbisealyfthis éphiot e,

it i b) th t | oft material t_of i hi ck

w thout BESRGIRPahse: PREY Ja¢8 §6- v RsDasaal Pt It ORdeT g EEHKghERe
hit 4 . . ! -

Qupport PV ROREES, U ARG Sopleode wall, Sl BARb A rere Pl el Bedih

di f f er ento quieeechpact tive drephitecof andieoutieseannesy., bacdidngCiey IIANREYY,

Figures 1 to 9, the novel sealing arrangenent is illustrated in nore detail
wher ei n: firaguihe pusebwsigenef thgHealdot thi ayerage eipmejearofaiieseat. Such

accordin he inventi ' unt state in_a crossr-sectignal view
wth angararobtagtBECE, el by BER e Y FhGe Mol RIS rRERRsa ng
sur f aces}arge3pPesd) WNRZsuh Kl 8re ptBEYR Jdteell ifBbin BN DRBr ¥dqe &8eheNY
arrangenent” according to the
center, they also exhibit the drawback that the seal, when mounted, is
aftercompacted by the exertion of the screw force from the inner edge of
the seal to the already precompacted center. Thus, ultimately, the graphite
is again more or less uniformly compacted throughout the area. One great
disadvantage of this approach is that the screw force exerted is not applied
to a narrow sealing region, as desired, but to the whole sealing area of the
seal. Thus, after mounting or in the mounted state, the density of the soft

material support is again almost equal throughout the area.

It has been the object of the present invention to provide a sealing ar-
rangement for a flat flanged joint which, while having an at least equal
leakage rate performance, exhaust-proof property and component safety as
with the seals of the prior art, can be prepared with lower cost. At the same
time, if possible, the insertion height shall be reduced, and the sealing
width be relatively low. These objects are achieved by the sealing arrange-

ment according to claim 1.

Further, preferably, the seal shall have such a design that the soft material
supports, in the mounted state, have a higher density on both sides from

the inner diameter up to a certain outer zone. Then, while the thickness is



I nvention in a nounted state in a cross-sectional view w th angular ring
-teeth in only the inner radial area of the bearing surfaces; Figure 3 shows
the right portion of a sealing arrangenent according to the invention in a
.non-nounted state in a cross-sectional view with angular ring té&t "% he
outer and inner radial areas of the beaking surfaces; Figure 4 shows the
right portion of a sealing arrangenent according to the invention in a

non- nounted state in a cross-sectional viewwth angular ring teeth in only

the innefeqiafdi auchr o sebl tHis REMIGREr LWrhpaeSon FbAUHR InsidRVStdvigrdd ¢hE
portion of a sealing arrangenent according to the inventionin a

non- nountradditrat eanch & sthstantiellyilomar compadtidn wawartisrthe iougsideet hei,n
the outer and i nner radial areas ?f t he bearjing surfaces; Figure 6 shows

the ri ghtOp@Es & RtENAsPIarRy BY NaYHedehNigheh conastrn i thednsids fn a

non- nount £nd.n 0S.S- ti i ne ve-f.orm.rj hii.n
only the sﬁ%ﬁﬁ%ﬁélgwa %aﬁr\ét;,raEQ{ 1i%I%%e p%é%?%g%%vu#@ggg,a &f gti(ﬁ]ree 'éhgﬁo%@ﬁ'héh
right pordonerast, thesgatémedgersmarieatl achardliynéomdalched. THRNIS giffidledt,
cross-sectional vieww th soft material supports the thickness of which is
di f f er enthawever, ht istiéaldt the Eahgersegiing Hesidovs sulkh aiway thattthenflahgas

seal i ng arrangenent according to the ipvention in a cross-sectional vjew
with sof tcamcgr%nrogap‘ﬁ%m §h$ REMAs Ksgidesy (ﬁﬂ’ﬁ Ghepk agdygatags '%6ﬁﬁt §|1@es
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ar r angengjdingce@hdefgd. oThhe, itheentdinbtedeses ol o FheWerlutdd té just a
fraction thereof. In particular, the sealing arrangements according to the
invention are designed in such a way that the soft material support on the
metallic base body is calculated to be at almost maximum compaction in
the mounted state, the stamped inner teeth and the optionally present
outer teeth having spring properties. The spring properties are selected
such that, after demounting the seal from the flange, the depth of teeth can
restore to the state as before the mounting and thus the original depth of
teeth is recovered.

Due to the fact that the wall of the base body has a relatively low thickness
\ of 0.2 to 2 mm, preferably 0.3 to 1.5 mm, and due to the fact that the ring
teeth form a wall whose cross-section has an angular or wave-shape
configuration, the teeth are no longer solid. This not only means a saving of
material. It also becomes possible thereby to prepare the ring teeth by
stamping with a relatively low pressure, even for sealing arrangements
having relatively large nominal diameters. However, just for large nominal
diameters, the preparation of sealing arrangements provided with solid ring
teeth would involve so great pressures that the teeth could be prepared
only by turning on a lathe in practice. However, this is accompanied by long
preparation times and a large expenditure of material so that such large

seals become very expensive.



30J UL 2002 - 10 nounted state between two flanges wth a high final
-conpaction on the inside and a slight conpaction on the outside. In these
Figures, the synbols have the followi ng neanings: 1 a part of a base bod
.2,3,4,5,6 and 9 ring teeth 7,7 bearing surfaces for soft materi &0 ﬂﬁpw

8 a bead on the outer edge of the centeging ring 11,12 soft material
supports 14,15 parts of a flange 20 part of a screm/In the Figures, it is
considered that the sealing arrangenent has been nounted horizontally.

Ther ef or @y rigfeerfaReetiat thee bearinte Jurtdttesorarketsit Rredi éas@fﬁuéme grattipo
arrangenment. O course, the seals can be nmounted in any desired

ori ent at io@positie tm@ac.heroéhenmuc@udm to daiel ynverdien eitcis achlevedatkat ahbe
made to u er and Io ortlons Si nce the sealing arran%e ment has

rotation’ gpPgd § @U%@%ﬂﬁﬁ?@nghwsc?'é@sth@e%@@ B3 abaR v be kenti ght

P anges TP diBug fd"ﬂ*@ BN S EABRETTR ottty R bEr I Driieatay s
and two sehlingBé@spatt, SURRMdrSsurkaédbrédsurd s b@@@nb@dﬁbrlén@cﬁjafrrtf&ﬂﬁén-

netallic, and the soft materi al supports are especially nmade of graphite or
PTFE. Théngofarceanpérthe frEngsracsewise thap! wedlldinlde gelbkained y witdn de dornoadetne

pocsi bl e SCRINEG SEERHRMANt ¢ MRES (TGUKERN Ay CeenietobaNTN eSS EeBhng ip Im-

opposi tegtrgvgaqga%ﬁgrpaté\gt h only a slight radial dislocation. In this
case, ring tee serving for conpartnentalization preferably have an

angul ar design. In this case, the teeth nay also referred to as
In addition, the relatively thin material of the base body results in a lower

insertion height than with conventional metallic seals. At the same time, it
enables the metallic base body to have good spring properties. The depth of
teeth, i.e., the distance of the tip of the tooth from the plane of the bearing
surface of the base body, is matched to the material of the soft material
support and its compressibility. Thus, it is ensured that the thickness of the
soft material support is compressed to such an extent in the mounted state
that, on the one hand, the ring teeth provide an optimum metallic sealing
and, on the other hand, the spring properties ensure that the flanges are

not damaged beyond the limits of roughness values.

Preferably, the distance of the upper tooth tips from the upper bearing
surface is as large as the distance of the lower tooth tips from the lower
bearing surface. This means that the base body, in the range of the bearing
surfaces, will be positioned in the middle of the two flange surfaces in the
mounted state. Thus, comparably good sealing values are achieved on both
sides of the base body.

In order to increase the strength and tightness in the inner zone of the
bearing surfaces of the base body, i.e., in the zone facing the flowing
medium, it is recommendable to shape the wall in such a way that several
contact points with the flange surfaces are provided. Thus, the contact



3 0 JUL 2D02 -11 having a Z shape since their cross-section has a Z-shaped
-‘appearance. For conpartnentalization of the upper soft material support 11,

the ring tooth with the contact point 5 is provided in the outer iﬁdi ﬁll
-area (sealing against the atnosphere), and the ring tooth with th c‘g tngt
point 2 is provided in the inner radial 7area (seal i ng agai nst the nediun).
The | ower soft material support 12 is conpartnentalized by the ring teeth
with the contact points 6 and 3. To increase the strength of the ring tooth
wi th conpadthtspaeightibrimg tthe baaengzeudaceéderoaide fodwy fisrther aheta@iictsed he
opposing flange 15 after contact point 2 and there again cones to rest on
the flangdd ddihenally isitresa gaQd, compaippentalizatien or escapsviadiamoe
tinmes, f i nsi to.outside t ont.ac ol nt .soft material.
suppor t | TR Eoie e s AR saay YT BBl Bl CE AL BRI nt s
4 and 3, t TaA ri dridd N rd al of
even fourg:f\?% n%gmbﬁﬁ:rgég%ﬁ g‘?rr@ntiﬁ?ié]gzr ot ecmer%?yt m@sﬁlt%ﬁn@?e?s?zﬁ%éﬁbports
not onlycagasedt the |iquids and gases inside the piping, but also from
attack of the outside atnosphere. Therefore, this enbodinment is mainly
suitable for elevated tenperatures. The base body stretches through the
area of Mg Qégﬁﬁg%réﬂ?éﬁﬁ@w@éé@&%n%tdthe mﬁ@érﬁn@fﬁ)lc}ambéw@bh&?égée%rt he
two flanges, the Contacf points 2 and havi ng about the sanme distance from
t he pl an@ipihg langepeas vealt iasgfasuapparatas, compesspos,nesgihesdandditdirgsye
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sone of the screws are inserted in the flange bores. Wen the screws are
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bead 8 t@cdRersyiter edge of the centering ring. In the sealing arrangenent
according to Figure 2, ring teeth with contact points 4, 2 and 3 are
intended only in the inner zone, but not in the outer zone. Thus, the upper
soft mat gy PAL; r head.
For the Foes obAPPaNiE EREMNS| dnd Has BRMial bRaG%r e 4 Potimeter 3fueh;
the seal iprevehtsgrestarftacieg Mihgsfrenbadttimgtints tieanheyads ohitheysdreivssenats
used in nornmal or | ow tenperature ranges In which the soft materi al sudpport
are not YEdMafeEa@agHine serexysespinge outeypeametsiswhendheyaatenturned.

arrange t Fi e LLh ular teeth in_a non-munted state. T
upper pla e 4 P'Eh%y‘{rbﬁé%é?t %ﬁgt BF'PEIar u%|58rPreﬂarie§i sFe a{NQPS&Q\'}EPBﬁE
upper edge ort FeakMEd 'tothe BatEr BHEE FAMAEEsPBIORYS i 2, ?E%O'S'rn Frﬂ@ a:rééé"‘?ff
pl ane of the lower soft material support 12 is situated below the | ower
edge of tthe lcemteringngingeflhisv mMeamntactupoecessaty Bardsé. irOnpricé nahbe

nounted state, a uniformu r contact area at the upper flange and a
Uni £ or m WRENG of 26T BT SURPIBWNCYSTERGEssr dhfh CRBAUBIER: Was not

conpr essi f kAl rt L thi i
conpr essiegg’la&tgy%lg%hz&tp Esgghgggéo%éﬂﬁgﬂgoﬁp %naf?%ﬁ QP&S”{]J gb)éf t F])léttg\ reads of
conpr essithiel $dnewand the depth of the ring teeth are preferably matched to
one another in such a way that the ring teeth and the soft materi al
supports abut against the flange sealing beads in a nounted state for an
opti mum gpakh89cadey WHEEtRe SERINPHrrs s USRS dHI P i s a
density of 1.0 g/cnB, can be corrprﬁegs)sed @ a miiﬁumﬂlgﬁwe}lég@ur%ﬂu shows

t he seal itegnperangesand doexefdradheocatrngepke icanaob@ttalntied sdftitsealihg
this case topo, the u &ir and | ower contact areas of the soft materi al
suppor t s PR&erabeuBRYHndhendng dretlt in ShrmufesizongCcar Hsedispeasednyithedih.
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atmosphere could attack the soft material support, ring teeth are also

necessary in the outer zone so that the soft sealing material support as a



3 0 ~u~. 20a2 -13 conpartnentalization of the soft material supports have a
‘wave- shape rather than angul ar design. Thus, the teeth with their contact
points 2, 3, 4, 5 and 6 have a sonmewhat |arger contact area vvith3td1§z|{ M
-flanges than is the case with the angular teeth in Figure 1. Due to l'he
spring properties of the netal core, a good sealing nevertheless results
when the pressure acting against the seal is noderate. The sealing
arrangenent.according to Figure 6 essentially corresponds to that according
t o Fi gur evhivlebistcomparimeeatsiivge: ahdepiotedter againstgttacksifiganmebott mdidgur e
7 shows supports with a different thickness in the inner and outer zones.
The seal iarl'ﬂgJ @HF%ﬂgerrent in Figure 8 shows soft material supports with

uni form thickness, but a varying density in the inner and outer zones.
Figure 9 shows the sealing arrangenents according to Figures 7 and 8 in a
mount ed Fateoidhayrosivasbof thei flaegensudacéacie phessuterszonet ie magebeand
outer zones. The in E?: zone %the se rves for sealing agai nst the

| s ;
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devel opedrer tbkeepraidcdridter Siadstii€ inltRe dhnap zaAbesighe ThIus, e tAet@tlerc
base body can even be dispensed with. At any rate, this provides the best
seal i ng tzbne,dhehsgft mateda!l scpipogt iomly leervasdor zmreosing praheictioni ehthe
corrosion prot ect'j on for the flange surfaces in the outer zone. Since the
seal s acE@@&8UE8CERe i nvention are generally not covered with a soft

mat eri al support in the outer zone or at least in the range of the

centeri n%rJl ng, indications, marks etc. can be permanent I% st anped or
pressed i iifferent 2anas iof e 1safe mederial sunRast €N checrbi@ipederfarhe
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screws are tightened and the sealing effect is provided only there. By

means of a newly developed special method for the preparation of soft
material supports of graphite, it is possible both to apply a soft material
| support of varying thickness without using an adhesive, and to precompact
the parts having a higher graphite thickness using a special tool. In this way
too, a soft material support is formed whose total thickness, although being

uniform, has a different compaction in the inner and outer zones.

In the accompanying Figures 1 to 9, the novel sealing arrangement is

illustrated in more detail wherein:

Figure 1 shows the right portion of a sealing arrangement according to the
invention in a mounted state in a cross-sectional view with angular ring

teeth in the outer and inner radial areas of the bearing surfaces;



CLAI MS: ~ sealing arxangencnt for a flat flanged joint conprising a base
- body (1) having bearing surfaces (7, 7') on each of its two sides for

ri ng-sl-raped suppo~s (11, 12) nade of a soft material, the bearif@JULﬂml
~surfaces (7, 7') being flat over a |arge area and being situated
essentially directly opposite to each opher, at least two ring teeth (2, ~)
being provided in the iiuier radial area of each bearing surface, said soft
mat ez~al supports each being fixed on tl~e bearing surfaces (7, 7'), the

ring teeflgure 23Bhowbdhet lightuportioanehs denlimgs erdnegdmentriatgotdingelss tive t he
flange surfaces (14, 15), and the soft material supports (11, 12) being at
| east i niRveNYOM iR BetN@ynteask skatiey in eetaiogse-segfiongharavt eithy eangwar Hangt he
wal | of the base Eyog% ébl'%] has a, |l owt iﬁlk ess . of onhi/ 0.2 to 2.0 nm and
the ringt¢edt K1 QPY L paiaehiadich Ahra oitheshed R %3988 , the whol e wal |
has an angul ar or wave-shaped configuration, and a punctual netallic
contact with the flange surfaces (14, 15) is enabled, and that said soft
mat er i al FiglyigostEhewe theoyighh RafEiopaefeaaBlingLRrangeraestirgcerding tsethe

Mner - t o YERED D) 7 ARG B B AL E iy Satidhe  SUBLOMby' SeleF RS
after derss@iit tRE duter 2ol ifie? Madidieardaangreshd BeapRpt shcéget h can

restore to the state as before the rnounting and thus the original depth of
teeth is recovered. 2.~~ The sealing arrangenent according to claim1l ,

L e e T

seal i ng artangenen ng 'to clarm

riong teeidvéntio®)in ¥ avhdetbuntethstacatiera tr&sﬁsaée@ckﬂﬁa|ineﬂﬁwlfthb§ﬂ?ufdrﬂﬁlng_
surface, the outer teeth (5 6), Wen the arrangenent is assenbled, com ng

to rest &@ethin onhngae doneacedial araa of3he bearinasustass;

Figure 5 shows the right portion of a sealing arrangement according to the
invention in a non-mounted state in a cross-sectional view with wave-form

ring teeth in the outer and inner radial areas of the bearing surfaces;

Figure 6 shows the right portion of a sealing arrangement according to the
invention in a non-mounted state in a cross-sectional view with wave-form

ring teeth in only the inner radial area of the bearing surfaces;

Figure 7 shows the right portion of a sealing arrangement according to the
invention in a cross-sectional view with soft material supports the thickness
of which is different on both sides thereof;

Figure 8 shows the right portion of a sealing arrangement according to the
invention in a cross-sectional view with soft material supports the thickness
of which is equal on both sides thereof on the metal core having a varying
density;

Figure 9 shows a cross-sectional view of the seal in the right portion of a

sealing arrangement according to the invention according to Figure 7 in a



teeth (5, 6) laavng spring properties which are selected such that, after

. demour~ting the seal fromthe Mange, the depth of teeth can resfé@r‘]ELththe
state as before the rnountizi4 and thus the original depth of teeth is

. recovered 30 ~a~ 2002 4. The sealing arrangenent according to claim?2
, Characteri2ed ~n that the wall of thg@ase body (1) has a | ow thickness
of only 0.3 to 1.2 mm~. 5. The sealing arrangenent according to claim1l ,
characterized in that said base body (1) is stretched further inwards in
the innempasited] spaga Rithelert fRoceahaes Rk Afgh Fhdl neshpaesibn’ bRgthe@ot h
(2) on flange surface (14) up to a farther inner ring tooth (4) which, in

t he nouninsidetanca Jighescaropastionamn tihe cohpidsl. ng f1 ange surface (15). 6.
The sealing arrangenent according to claim2 , characterized in that said
base body (1 ) is stretched further inwards in the inner radial area after
t he cont agtthpeerfigafed,thd sy@bo@stveithg fodleiningdheanindsinge surface (14)
up to a further inaaex rrng tooth (4) which, in the nounted state, cones to
rest on the opposing flange surface (15). 7. The sealing arrangenent
according to claim2 , ghgagcéfesibdee thédy hat said base body (1) stretches
ax~i dway between the flange surtaces (14, 15) in, the area of its bearing
surfaces2(3,4,5,6 and Oherimuteetth state. 8. The sealing arrangenent according
to claim?2_, characiexized in that the soft materi al

7,7 bearing surfaces for soft material supports

8 a bead on the outer edge of the centering ring
‘ 11,12 soft material supports

14,15 parts of a flange

20 part of a screw

In the Figures, it is considered that the sealing arrangement has been
mounted horizontally. Therefore, reference is made to the right or left
portion of the sealing arrangement. Of course, the seals can be mounted in
any desired orientation. If they were mounted vertically, reference would
have to be made to upper and lower portions. Since the sealing arrange-
ment has rotation symmetry, the Figures always show cross-sections only
of the right portion.

Figure 1 shows the sealing arrangement in a state mounted between
flanges 14 and 15 in a highly magnified scale. It consists of a base body 1
and two soft material supports 11 and 12. The base body is preferably
metallic, and the soft material supports are especially made of graphite or
PTFE. The soft material supports are applied and generally bonded to the
bearing surfaces 7 and 7'. However, application without an adhesive is also
possible. It is essential that the bearing surfaces are essentially opposite to
each other, with only a slight radial dislocation.

In this case, the ring teeth serving for compartmentalization preferably

have an angular design. In this case, the teeth may also referred to as



supports (11, 12) substantially cover the whole outer sealing flange
surface in the noulted state. 3 0~~~ 1001 - 17 9. The sealing
arrangenent according to claim3 , characterized in that the t@ﬂdﬁhéﬁﬂ of
.th,e soft rc~aterial supports ( 11, 12), their conpressibility and the
depth of the ring teeth (2, 3, 5, 6) argimatched to one another xn such a
way that the an optimumtriple sealing results in the nounted state on both
sides through the inner teeth (2, 3), the outer teeth (5, 6) and the soft

no. ateri aia\@mlgramzt shépé sidee thal. crose-setldmbasrd Zrghapatl Ansadrdinee. tFor
clairrf 3 , eharaeteriaed in that said base body (1) has a centering ring
subsequegoNpattheenializabios of thg UrRREMsEB) Makedal svppert Ad, thegringstaath

oot O ST el AL SRR DAL s i S
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t he i nagithariyner rabéalvdrieah(segaling sgainstthehaetliianye screws on the inside.
12. The sealing arrangenent according to claim3', characterized int hat
said ring-shaped soft nnaterial'supports (11, 12) have a thicker design

towards ti IG\eEROFh ARatedVd siippdie LS Idenpartmentalized by the ring teeth
with the contact points 6 and 3. To increase the strength of the ring tooth
with contact point 2 in the inner zone, the base body is stretched to the
opposing flange 15 after contact point 2 and there again comes to rest on
the flange in contact point 4. Thus, the upper flange 14 is sealed three
times, from inside to outside through contact point 2, soft material support
11 and contact point 5. The lower flange 15, through contact points 4 and
3, soft material support 12 and contact point 6, is sealed a total of even
four times. This embodiment is protected by the soft material supports not
only against the liquids and gases inside the piping, but also from attack of
the outside atmosphere. Therefore, this embodiment is mainly suitable for
elevated temperatures. The base body stretches through the area of the
opposing bearing surfaces 7, 7', preferably midway between the two
flanges, the contact points 2 and 5 having about the same distance from
the plane of the upper bearing surface as contact points 4, 3 and 6 have
from the lower bearing surface 7'.

Adjacent to the outer ring tooth 6 is a centering ring which is formed from
another ring surface of the base body. The outer diameter of the centering
ring is but slightly smaller than the diameter of the imaginary circle which
the screws 20 would contact on the inside. Thus, the sealing arrangement
can be easily centered as soon as some of the screws are inserted in the
flange bores. When the screws are turned and if the outer edge of the

centering ring should engage in the threads, the base body could be



3 0 JU. ~da~ 13. The sealing arrangenent according to claim3 ,
characterized in that said soft material suppor<s (11, 12) have a der-~s~ty
whi ch decreases frominside to the outer dianetex throughout thg gﬂ@@wmf
the seal while the thiclcz~ess is uniform 14. The sealing arra & n
“according to claim12 , characterized-iip that said soft material supports
of varying thickness are applied to the bearing surfaces (7, 7') .wthout
an, adhesive and using a special tool. 15. The sealing arrangenent

accor di ngistortedai Hio ~preventctids sandrilgedoi pradesvet thes scpons) dnis genehallysof t
mat eri al . support. having a hi r thickness have en preconpacted with
Tnother UHERRE (@ aHaCHes bR Baa eq0 Ak oHoh h S LEBaI g 100e! ai 2-n 15 |
characterized in that the total thickness of the soft material support.is
uniformwhile the conpaction varies fromthe inner to the outer dianeter.
17. The $edhengealingnyeangemeniordcogling @ &lgure22, ritgteettenitedcontachat

A A Rty e ABE NS 0. e g ome abyt 1t Incthe outer
zone. Thus, the upper soft material support 11 covers the upper flange 14
along the flange bead. For the lower soft material support 12, it is analo-
gous up to the end of the sealing flange surface. This embodiment is
employed mainly for seals used in normal or low temperature ranges in

‘ which the soft material support are not yet attacked by the atmosphere.

Figure 3 shows the sealing arrangement of Figure 1 with angular teeth in a
non-mounted state. The upper plane of the upper soft material support 11
is situated above the upper edge of the two ring teeth with contact points 2
and 5. The lower plane of the lower soft material support 12 is situated
below the lower edge of the lower ring teeth with contact points 4, 3 and 6.
Only in the mounted state, a uniform upper contact area at the upper
flange and a uniform lower contact area at the lower flange are formed by
the compressing of the soft material supports within the limits of com-
pressibility. The thickness of the soft material support, its compressibility
and the depth of the ring teeth are preferably matched to one another in
such a way that the ring teeth and the soft material supports abut against
the flange sealing beads in a mounted state for an optimum sealing. For
example, the most commonly used graphite, which has a density of

1.0 g/cm?3, can be compressed by a maximum of 53%.

Figure 4 shows the sealing arrangement according to Figure 2 in a non-
mounted state. In this case too, the upper and lower contact areas of the
soft material supports protrude beyond the contact points of the respective
ring teeth. The sealing arrangement according to Figure 5 essentially

corresponds to that according to Figure 1. However, the teeth serving for
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supports with uniform thickness, but a varying density in the inner and
outer zones. Figure 9 shows the sealing arrangements according to Figures
7 and 8 in a mounted state. They have both different surface pressures in
the inner and outer zones. The inner zone of the seal serves for sealing
against the medium while the outer zone serves for corrosion protection for

the flange surfaces.

A varying graphite thickness or a varying graphite density can be achieved,

) for example, using a newly developed method and a device developed for
this method wherein the use of an adhesive on the metallic base body can
even be dispensed with. At any rate, this provides the best sealing through
high forces acting in the inner zone and a sufficient corrosion protection for
the flange surfaces in the outer zone. Since the seals according to the
invention are generally not covered with a soft material support in the outer
zone or at least in the range of the centering ring, indications, marks etc.
can be permanently stamped or pressed into here, so that it will be possible
later to check whether the appropriate seal prescribed for the purpose has
been employed in the respective place. In addition, this mark can later
identify the manufacturer.
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1088100/&'@(1;9W@A%E%EB@’QQE§&%§%E§@Q6%’(I)t-ls also possible to equip the novel
sealing arrangement with so-called variosegments according to WO

97/49939 which also allow for easy and reliable centering. Since the sealing
arrangement according to the invention is to be as inexpensive as possible,
the application of a centering ring with a bead is the simplest and less
expensive embodiment.
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10" 09- #10%58r aée)s M %%ylﬂuﬁwﬂ@o%&cq f%xo}mg-shaped supports (11, 12) made of a soft

material, the bearing surfaces (7, 7°) being flat over a large area and being situated essentially

directly opposite to each other, at least two ring teeth (2, 3) b-eing provided in the mmnerradial
area of each bearing surface, said soft material supports each being fixed on the bearing
surfaces (7, 7'), the ring teeth (2, 3), when the arrangement is assembled, coming to rest on
the flange surfaces (14, 15), and the soft material supports (11, 12) being at least inwardly
limited by the ring teeth (2, 3), characterized in that the wall of the base body (1) has a low
thickness of only 0.2 to 2.0 mm, and the nng teeth are shaped by stamping in such 2 way that
the whole wall has an angular or wave-shaped configuration, and a punctual metallic contact
with the flange surfaces (14, 15) is enabled, and that said soft material supports (10, 12) on
the base body (1) are calculated to be at almos; maximum compaction in the mounted state,
wherein the stamped inner teeth (2, 3) have spring properties which are selectcd. such that,
after demounting the seal from the flange, the depth of teeth can restore to the state as before

the mounting and thus the original depth of teeth 1s recovered.

2. The sealing arrangement according to claim 1 , characterized in that said base body (1) is

a metallic base body.

3. The sealing arrangement according to claim 7, furﬂler comprising at least two ring teeth
(S, 6) provided in the outer radial area of each bearilrxg surface, the outer teeth (5, 6), when
the arrangement is assembled, coming to rest on the flange surfaces (14, 15), and the outer
teeth (5, 6) having spring properties which are selected such that, after demounting the seal
from the flange, the depth of teeth can restore to the state as before the mounting and thus

the original depth of teeth is recovered
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5. The sealing arrangement according to claim 1, characterized in that said base body (1) is
stretched further inwards in the inner radial area after the contact point of the inner most ring

tooth (2) on flange surface (14) up to a further nner ring tooth (4) which, in the mounted

state, comes to rest on the opposing flange surface (15).

6. The sealing arrangement according to claim 2, characterized in that said basc body (1) is
stretched further inwards in the inner radial area after the contact point of the inner most ring
tooth (2) on flange surface (14) up to a further inner ring tooth (4) which, in the mounted

state, comes to rest on the opposing flange surface (15).

7. The sealing arrangement according to claim 2, characterized in that said base body (1)
stretches midway between the flange surfaces (14, 15) in the area of its beanng surfaces (7,

7Y in the mounted state.

8. The sealing arrangement according to claim 2, characterized in that the soft material

supports (11, 12) substantjally cover the whole outer sealing flange surface in the mounted

state.
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material suppotts (11, 12), their compressibility and the depth of the ring teeth (2, 3, 5, 6) are
matched to one another in such a way that the an optimum triple sealing results in the
mounted state on both sides through the inner teeth (2, 3), the outer teeth (5, 6) and the soft

m.aterial supports (11, 12).

10. The sealing atrangement according to claim 3, characterized in that said base body (1) has
a centering ring subsequent to the outermost ring tooth (6) which centering ring has an outer

diameter which is slightly smaller than the imaginary circle which would contact the flange

screws (20) ou the inside.

11. The sealing arrangement according to claim 10, characterized by having a bead (8) on its
outer perimeter the outer diameter of which is slightly smaller than the imaginary circle

which would contact the flange screws on the inside.

12. The sealing arrangement according to claim 3’ characterized int hat said dng-shaped soft

material supports (11, 12) have a thicker design towards the inside than towards the outside.
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14. The sealing arrangement according 1o claim 12, characterized in that said soft material

supports of varying thickness are applied to the bearing surfaces (7, 7') without an adhesive

and using a special tool.

15. The sealing arrangement according to claim 12, characterized in that those portions of the
soft material support having 2 higher thickness have been precompacted with another special

tool.

16. The sealing arrangement according to claim 15, characterized in that the total thickness of
the soft material support.is uniform while the compaction varies from the inner to the outer

diameter.

17. The sealing arrangement according to claim 2, characterized in that said soft matenal

support 1s graphite.



