;wxe3e8eT8b. 6TTCI* *166166* Loose flange for connecting pipes, and met hod
for producing a | oose flange *@0002* 5 The invention relates to a | oose
fl ange for connecting pipes at opposite pipe ends each provi ded with a

col lar, having an annul ar flange body which has a plurali

Ci rcurnc erentially distributed outer thyough-passage openi n%mmﬂ\m“um&uml ng
nmeans. 10 The invention also relates to a method of produci

fl ange for a pipe connection, which has a plurality of circunfenentially
arranged outer throughpassage openings. 15 It is known, for the sealing

connection of pipes, to se a nular flanoes mnth di st ted

t hr ough- passage OpeRRS t HESs 2 dgL—éﬂggﬂlanges are
positioned as |oose flanges m&ogaghuigqgoggﬂgﬂg%p0|rcllng collar of the

pi pe end and braced by neans 0 gul rough the ally
di stributed through-passage openings, in conjunction with ﬂNMHMMWﬁmmmwm

at 20 free ends of said bolts, with the result that a fixed andgggal i ng
connecdion is produced between the ends of the two pipes. In this case, the

| oose fl amyrsingentio®véibtero addost famse fIrcConhedting Pipayf at HepssiHd pipeof the
pi pe end which is directed away fromthe opp05|te pi pe ends. 25 Since the

axi al br a@ne§ gashcrevides with a.tip"@ﬁeha\&m aniannslangangedbede whish hasa t he

collars, i anot her
in an outgtr1 re |§ﬁ6ﬁa§ngér?§ﬁ é}l@%gﬁ#}ﬁ;té& on|j am§g§ﬁ£§g¥§g%%nﬂ§gﬁﬁe§flanges
t hen have fastenindaseansl. t hrust oconi cal shaping. During the bracing of such a
pi pel ipe flange connection by the tightening of the bolts, the seal and 30
t he c?){)]l ars are conpressed, the flanges are inverted and the screws are
expanded BRE es nade
of pol ym&*rT hr?alf' g#ﬂl?ﬁé%ngiéé?YQﬁgn F or ceoﬁ:%rrara 9?? ﬁdée%ﬁ%sd&tﬁe%%t)?ar s, the
seal and tchanecticre Wflnaln@as a plupality iof wiraumferantially beranged deder thiraugh-he

result that the sealing forces decrease. The clanping bolts or clanping

sCr ews, V\Ap?ﬁs?gi%PPeQngl 5 anpunt of expansion, usually gannot conpensate
for the creep of the polyner-material parts. Although it would be possible
ffor axially elastic |oose flanges to conpensate for the creep, such a

desi r 8bl y Itpisi knaiven, ffioa the: seelingl chanectiareobaipes, th vae\anidayefllangas wited above

| ow axi ot SPERR Aot oRs SR ans iR Lk Bolor O r B ae TRsGEs A or
be invert ede pbaftiopletieas Isdse Nangess it eatlk Cacendrt dn ERdiAVIIAGtdoiar of thee
flanges is thereb intensified, which would result in the bearing surfaces

for the s&iregnd .am bfgcaﬁd)ytrneans ©f eldssayidad theaugh bhensiecsmfereniialidesi r ed
t t

Gocertr < ARl oo Spafngl) ilorlindof M SERL pbBHERLISR (0

resi |2@nt freegertis gf said biﬂifsowrbhbﬁhlel regulmhditoaltf ixed sl sealingeeonnestisnri§ aces

cecont 11 ¢ PIOHFER A oR T BBAAe Sttt BoPst ﬁw“’&u%’%'agé {16058, 10085
| oose 11 apgen fCaghingt & Didd'8nd ’Bheatél&li‘o[]t% € er gﬂ%é!“gbﬁ WwhighRs eanbl e

of Patent Caiml,7is célgjracterlze In that t has an i nner
ring sect dcracwdda\my trotetheropppsitequipeends. r adi aI I y | nner side of the inner
ring section having, at least in certain regions, a

--r- -- ava

25 Since the axial bracing forces prevail in the radially outward direction from
the collars, it may be the case that the loose flanges move towards one
another in an outer region and are thus deformed on a permanent basis. The
flanges then have an undesired thrustoconical shaping. During the bracing of
such a pipeline flange connection by the tightening of the bolts, the seal and

30 the collars are compressed, the flanges are inverted and the screws are

expanded.



25 circunferentially running groove of a predeterm ned depth. The
particul ar advantage of the | oose flange according to the invention is that
defined axial rigidity is ensured by the provision of a groove in an inner
ring section of the flange body. The groove allows specific elastic
deformability of 30 the |oose flange ig-a radially inner region of the
sane. The axial rigidity of the -3 loose flange decreases from an outer
region to an inner region of the sane, with the result that an additional
fasteni ng neans, nanely a clanping bolt with a head or a screw, is always

Lo 1 PR B EER R BhoBYsE e, ks isel B BHS Hatin; AE roffighe ~"O°
fl ange bodyatrial,i ¢reepofothet foaecerbaryingi slenfertd, i the @flass, 'thsWdal @indathe

excessively large tightening torque. Non-uniform bearing of the ends of the
f ast eni ng |RRsanges pupasticulas, cynad beaveided owith the: resyititbatiiheosealng al

surf aces qbrddicabli2ds Y oBhTRY Ao YdBbREDLCRLOMIEF ndF AR 10, Lo 2

preferred enbodinent of the ange, 00VE desi gn
and rubs camoumtuofiséxpansidreusiallyuchrnehtdontpeatisaée tforrthe Toeponf othe of t he

groove-form ng oblique surf S y.. be | anay . or curved 15 design here.
The shape RRY ﬁ@”ﬁ%ﬂ%‘eomgﬁﬁ‘?”gﬁ It WQUg{eggrp@&S@@ iﬂrr?d@@'lyneléﬁﬁ‘i ristics
of the in i ! f p‘%ﬂg t eonetry
of the IO(rI?gg? Fg%gc;&ghgﬁ%hrtegﬁﬁﬁée]%ﬁeﬁest%%a%Ie%?réggid@e clsﬂgﬁg?n\gs?%’r ce of

t he fl angéavenrtbet basic 2lisadvantagainmentioned t bave atiah| is utHeaceadeoroft he

fl ange parts of .t flL.ange body which is directed towards.the collar, the
ot oove | < eacnicdlerdfidaie fane’ i acerdiages Biints bibasal derdty Woufha o
| oadi ng, tdoRs talilyStdl 8 proRY@icEExteht lankidrtse MHvelrled. quecffédtner thection is
conpensated for, thé radial surface of the flange body butting agai nst the

col | ar ov@sspeiated coainal dlefermationnof theiflangesliy therebyeintensifiedf wbighf ace

Poose 1 anield seBLHA e br gl SEfades ¢ Bie shba< adry o A dh e '
proj ect i NGcpsws bbﬁfge@mqéctéd&o@rna_ésm@@ie@aemﬁcildsutﬁh?.si de of the inner ring
section, said protuberances retaining the |oose flange with -4 cl anpi ng

action at the pipe end. It is thus possible for the | oose flange to be

fixed t ' oy ' [ t of
the. | 53se 't P8 ad Sbiedifahp FrkpehPhUBART to SERICH o Rafl¥ F0CRTELL ©
fl ange parige havenectidinal scs uais aloeengurd defined makiak eresiliehticdgigity uandr e

whi ch, whep _cl anpj..ng sc{hevvs a{kﬁee ti ght ened,,L deform and | evel out such that
when the QrEaRility ne Wity ethieng SCERWRE AN H SURRSESi nBLiBgr e WRCINEdr eached,

t he washer, 1 L Ny I T ger
oﬁséb@/‘éﬁtéﬁfd%gﬁfhé%é s@!@‘w&béin}’;ﬁsédrﬁé?t%a IQQ et%EQn!rﬁc lbaditg a8

possi bl e for them owered any fur us possiblle to 10 see

when t he pesulbterm ned tightening torque of each screw has been
20
In order to achieve this object, the loose flange according to the invention, in
conjunction with the preamble of Patent Claim 1, is characterized in that the
flange body has an inner ring section and an outer ring section, a radially
inner side of the inner ring section having, at least in certain regions, a
25 circumferentially running groove of a predetermined depth.

The particular advantage of the loose flange according to the invention is that
defined axial rigidity is ensured by the provision of a groove in an inner ring
section of the flange body. The groove allows specific elastic deformability of

30 the loose flange in a radially inner region of the same. The axial rigidity of the



reached by the position of the respective washer. Furthernore, the visibly
def orned geonetry gives an indication of prior use. According to a

devel opnent of the |oose flange, circunferentially distributed 15 cl anping
noses are arranged on an inner side of the outer through-passage openings,
with the result that clanping screws aBe retained with clanping action in

t he t hrough- passage openings. This facilitates) in particular, the vertical
installation of the flange connection. These cl anpi nhg noses, and al so the

pr ot uberances on the inner side of the inner ring section, preferably 20

consi st of i i r rial. | el oose
flanges t H%gn’é%ﬁégéé g(ré g%sggu@@ %(@%5?@%%&%‘%&@&@%% 1§1Eesan98,

pr ot uber anigs tiren désult ehatngm rgiditoses fastenPignmeanbe nafichg raablblmﬁin@g? I35t
thereon. It _is also an obrj ect of the present_invention to specify a method
of produciW' 8 B2Ad Bb3eSTPWn ¢ aWRYSarelpined With ecedelarmigedrsurfaceraead t t hat

a flange bagymaht Q%ging{g{ggioagéfﬂgﬁgg_ capacity which is stable over a | ong
e

period of tine 1's provi In a nner which is straightforward in
producbion terns. In order to achieve this object, the nethod according to

the inventjon) in 30 conjuncti.on with th reanbl,e, of .Pate Claim18, is
char :ac;/er iIéJ—fd)aF’IHaE‘WQPOFﬁ’UupOS&IJbIPdgnPf%‘Qn? sypds Idésrﬂj'éga"paﬁlée I 9for mei:l

separatel yp btikick Bl e | ' ' ' |y
oriented fldéyt eﬂg@ﬁ%oﬁltiﬁoar)l Egrﬁg’ (%?ned :aﬁgét ﬁ%s‘g{r]ggé‘rsf,gkiénéﬂ‘ érll)n\t{?;'g? , In a

second st dighteriag torqugeNoarunifoamebearingef the endsmfdhadastasingi means.dot er ri ng

section, w.t}) e dyce the, nutual.ly 5 faci fl.att ened portions
bei ng 1 or AT laChE His DO ST hurdbodd. fiLtiaaptacss Fhe fahaE BRdy

accor 4o ng rhgy tHiR bersiablyoavoigedhe sinplicity of production. Preferably

i dentical flange halves are forned separately and then wel ded to one

another with surface-area abutnent of 10 radial surfaces of an outer region

section. . [ 0f,..s [ f @ryar d
cooneiri cARCOIRAY6 PRidEl shIRRARENELY R BbSe MiGel Ine bR EllL [

rel ativel whapgtd ddvign gl runs\contigudsly dn ahereifctinfereritiab eliieation. Thet he

nmet hod according to the 15 invention, the shaped parts are produced from a

pol yner n&PBFquIOftﬂﬁei ijoéé’?'rf@ﬂ“iﬂﬂlﬁlé”%@, syfages; "r‘u’@Yp‘?%é’if Pl LT eWued xed

. ) . . |
cnbod Sentiesay fff. 11 ShARe of R diB5le HopenatEafreapSi ORtorkeBBR 2 2.,
wi t h ref echacctenstidseofdthawnmeysing seotitnc Thehapesofihelyrosveadppemds oaw of a

L;: f t ar loﬁgﬁq:e i gﬁ%orrhatr}'l: II r’tﬁe %oggg V\ﬁanagec ra%%?ors %%t ihoen p;rgcrigtlégrbﬂr;[e%e dfelsfrsea flange

clamping force of the flange connection. ’

20 In conjunction with a radial surface for the flange parts of the flange body
which is directed towards the collar, the groove is shaped such that, with the
flange being subjected to nominal loading, the establishing inversion or tiiting
of the outer ring section is compensated for, the radial surface of the flange
body butting against the collar over its surface area, with a relatively low level

25 of surface pressure being formed in the process.

According to a development of the loose flange, circumferentially distributed
and radially inwardly projecting protuberances are arranged on an inner side

of the inner ring section, said protuberances retaining the loose flange with



25 in Figure 1, Figure 3 shows a plan view of a second flange part, Figure
4 shows a cross section through a flange body) forned by the first 30 and
second flange parts, along line Il-11 in Figure 1, -6 Figure 5 shows an
enlarged part of a detail fromFigure 4, Figure 6a shows a cross section of
part of a flange body, provided with a45 sensor device, in a relieved
position, and Figure 6b shows a cross section of part of the flange body
according to Figure 6a in a clanping position. 10 The | oose flange

descri bed herei nbel ow serves for connecting pipe ends (not illustrated)

each with collar which,butt agajnst one another oyer their surface area
ooty sTamRing Gttt & e hioer St s A0S sSIulK ko W6 19088 HhndEae e of | ot
| s assi gnefedorifHebipe bPRSalklisA pRrpdde. | nternal diameter of the |oose
fl ange being snmaller than the external dianmeter of the collar. The two

| oose 15 flanges are aligned coaxially with one another and are braced in

the axial g L | ans... Fi e 1l illustrates a first flange
part 1, CwiSRIbe R, 24\ BRI TRE Bas sBAS or b JRPREY Bppdd® o a”
in Figgre the dhliquer surfadd, angeldngdyparts Hagef radig subfades 0tk a pridh-likenul ar
-design and serves as a | ogse flange for butting against the collar. A

central t IHUNAGE- PELEHIR Wirehi when driepingdseremseare tightened, geferme@ndnan t he

H
di anet i i _ ohan
Sl er t Rate! R BRI AR 3 plclEiRBaIEhfEhing RotalR i IRy
flange bodyréwvs asrerichedntier washers|havei reachéditresir definitive positigh apasisisge 25

openi ngs to which_ it _is pos le to fit i case one bqlt (not

illustrat gl?l) EWQFH PRsablg) f%fsthﬁgkf‘i%EPHSWﬁ%§UV[I}H§ﬁ%gI|§ $ PPsiig ®nr ough

t he owger rw%lp,- { ; : } I e re of
such gbl er?;etté h t hat Hﬁjﬁ??g@ﬁgnﬂi o?lgtﬁ Béﬁl%%lt{)@u%gge%l?'hrs gfugg% %ﬁi%eﬁ

cor r espondeached byuthieppesitige aftbei regpsctife washedehuithetimarec dhel Visiblyge body
3. Therea]l‘gt gr t% bol t 30 By be.broquhft L nto engagenent with a nut at the
free shandeINNeQPERMENY gives,an INAICaHOTTRLRIGNSE | ange bodi es positi oned on
the collars in each case can be braced in relation to one another. The

fl ange body 3 has an outer ring section 7 and an inner ring section 8, the

5 out er t Hyasoidingdesngevelopniangof the drass fangm piguaierentinlly distributede out er

out o 1 ngndinagibers e oh 4 Ty didh B ol S0P SRek! | n”ine
radi al |y iopealrgsdivies themestihehdt dlaapimfiscrevis aind rétaied deti ¢rerpihg be
spaced apart, fromone another in a relieved starting position, with the

ci r cunf er @stipal inythep thronahmassage vepenings. nfhisoiesiitptes imeapiedas theThe
groove 9 | 1y I - ' - Ljagously in
Phe o r cunpritel FARIRH SONE elhak RAREHOR AR QBRI RECSs MM pREMS

Al ternati ted yprotuberaneds onptiesiinner $ide ohéheyrimmarerifg tsediienpfpreferablyupt ed

desi 15 the, groove, bei ng arranged at least in a circle cutout of the
{1 angld boGgnSist Bf A ekshin valerab el RAYDSF lRlIala s closse diangess.

themselves are produced from polymer material, then the protuberances

and/or clamping noses may simply be integrally formed thereon.

It is also an object of the present invention to specify a method of producing a

25 loose flange for a pipe connection, with the result that a flange body with a
clamping-force capacity which is stable over a long period of time is provided
in a manner which is straightforward in production terms.

In order to achieve this object, the method according to the invention, in
30 conjunction with the preamble of Patent Claim 18, is characterized in that two



By virtue of the groove 9, the flange parts 1, 2 each form in the inner
ring section 8, an oblique surface 11 which is of elastically deformble
design. 20 The groove 9 is a rotationally symetrical design and has a foot
section 12 which runs along a root circle 6, the root circle 6 intersecting
t he outer through-passage openings 5..#lternatively, it is also possible
for the root circle 6 to have a smaller radius, with the result that it is
spaced apart radially fromthe outer through-passage openings 5. The size
of the radius of the root 25 circle 6 depends on the naterial property of

t he flang 3 and/ the desire ilience o t he [ surface 11.
asther adieaies 3pRliar danbgnaTeare fonnpa e SEHEby aBr e BB LHNEI b1 | gue
surface 1Jea@ﬁﬁg OREe S rawtulryhnwaﬁmpes.ehfw MtRSIIIES6HIBE e forafidipngat i on for
setting the flange connection. The i nvention advant ageously nmakes it
possi bl e, AI9cess; @nd ipfthakdn aaﬁcnnafsﬁméhgrﬂ?@@e parts A connegied o onet he

et . proatmtaf pCoRE T el Sl % gl otleC Blodalon 1RERERRD g1 ©

surface l¥acingWattentd porticrs l@emgilftsrln@bdmbthe ;froaewnt of the clanping-force
| osses once it has been conpressed in a clanping position of the flange

body 3 in a spri ng-|i ke manner when the flange connection is set. The root

circle 6 e pBRicHFadidfagt YhemiG] RBoRNG B/thd RIER{OYs Ghee! e 10
about whicht ue sur ace can be prvoted. e groove has an
openi ng arsghphcatvaufcbmmdtlonatle«éfenabbj ridenticabf flaegeckalvés aae 2orme&lde gr oove

9 f bl | f di t dFE of t le 6
s sl | oebaEaISly Aol d6eh \irBeditG, Sie. Angliet With S rfegTeB AT LMEN: ;LS/ or
of thegfl @Q@iﬁl QQHXC@S of R slitéMRigién Qgcﬂ@n 1ﬁ1é’ﬂ§ﬁ§é Parts &eﬁérgj@ﬂa

smal ler, by the dianeter of the outer throug Bassage openi ng 5) than t he
di amet er @ke thuaeoﬁ straightforvard geonetdcal sd)rfapehmt dhe resmlt:tméﬁsey oan het he

result that the tlaIIy symetrical design in
rel ation P&Oé\u%Wﬁ@%dﬁg%g\é@'gééﬁRgg ‘ng to the invention, it is also
possi ble for the groove 9 to be used for signalling a predeterm ned
clampi ng position of the flange body 3. The width and the depth of the

groove 9 Wwgoptingoter @ raetatrad Emkodimentt efr the canethashtaserrdng otqqtbe by
e 181 Wl S POk oL BTG BB PG YARRETBA. ¢

the nu he” envi sage ing positron o
moulding, it being possible for the fixed connection between the same to be

easily produced by welding.

Exemplary embodiments of the invention are explained in more detail

20 hereinbelow with reference to the drawings, in which:
Figure 1 shows a plan view of a first flange part,

Figure 2 shows a cross section through the first flange part along line [I-1i

25 in Figure 1,
Figure 3 shows a plan view of a second flange part,

Figure 4 shows a cross section through a flange body, formed by the first
30 and second flange parts, along line lI-ll in Figure 1,



body 3 is signalled to the fitter in that border edges 13 of the opposite
obl i que surface 11 cone into direct abutnment. A further criterion which may
be used alternatively or in addition for 30 determ ning when the envi saged
clanping position is reached is constituted _g_ by the fact that an outer
radi al surface 14 of the oblique surfage 11 has a prismlike surface
structure 16 in certain regions, preferably in the region of a recess 15
for the screw head and/or the nut. The envisaged cl anping position is
reached in that, follow ng abutnent of the screw head and/or of 5 the nut
agai nst the recess 15, which wi dens the outer through-passage opening 5 on
the end side, and application of a clanping force, the prismlike

el evat i onsg; e d i y, ; ar radial surface 14
s 1 ormed GRS Do ramkheq” S argHE Bardort el K BB L he
predeterm ned tightening torque of the bolt. 10 The surface structure 16
may be of wniformor ,irregular design.. Th ssgntial factor,.js that the
resul ting ﬁgﬂ&é%s, LIOWR BG5S S¢¢ fq% of Q%ﬁt?ﬁ@ %ﬂ%kew'rggﬁglﬁ WER & he

vol umesof the rest oferdsBedediébain 4 RSlievea pbsitin, bRg recess 15. The
prismlike surface structure 16 is preferably assigned to a radially 15
inwardly oriented radial region 17 of the recess 15. The outer radial

ot entod d9diobn’ R, 8itibes ABLUDRRE Py B s bAodd Bkt adiording 0L g
engagenent of the clrigwe®a oa clamgingipasitpenent of the sanme into 20 the
cl anpi ng position, the head and the nut butt directly, wth coaxi al

orientation, against the radial surfaces 14. In order to facilitate

head | | . _ _ ] . _ .
cdge 10gi o feosd flefiBe dduerBly Rerehbaldil IS TS MERUAT Bigk SRS et 15 o,
whi ch t he ilbudttated) eatchi with av ¢dllac | ahiechnputicagainstt oheoanother rmart their i nt o

o ce. onoSUrTRCe 4R GUIeER LI 2 Statada Wilidh heih areiep A e Eab EAhe. | gose
fl ange proyidess é‘ssﬁﬁr{i@c‘g%n\j\‘ﬁﬁéﬁﬁ l%_gti%glgrng@! fHe MeSnal AlaRTster ‘8f|ﬁ*§‘li§isF20 whi ch

is mounted in a nou ects essentrally ax rom an
out er r adiflangelbding snmallesfthaméheleixternal dianfateesf the coltar. Mhentwd base

preferably integrally forned.on the radial ,surface 14 of the oblique
Bt adBe fianeh i pilansdl SRprdlle with o3¢, dhottnad rue hufived 31 iR %M

t hr ough- pQﬁr@@ggnlB?I’fgst%?‘i medds. which a sensor bolt 23, 5 which is
connected integrally to the opposite oblique surfaces 11, can engage.

Dependi ng on the opening angle of the oblique surface 11, the pressure
sSnser 20 £idyact IRKRSOY d Rt plre, BN RS w5 tbper D!
associ at edlangtlpant 3 pillestdated inEligure ftotfben aldmyechedy 8 atTike fidngé bedyensor
bol t 20 3 is of annular design and serves as a loose flange for butting against the

collar. A central through-passage opening 4 has a diameter which is greater

than the diameter of the pipes which are to be connected, on the one hand,

and is smaller than the external diameter of the collar, on the other hand. The

flange body 3 has circumferentially distributed outer through-passage

25 openings 5 into which it is possible to fit in each case one bolt (not illustrated)

with a head as fastening means. The bolts are fitted through the outer

through-passage openings 5 of a first flange body 3 and are of such a length

that the free end of the bolt engages through the corresponding through-

passage opening 5 of the identical second flange body 3. Thereafter, the bolt

30 may be brought into engagement with a nut at the free shank end, with the



10 23 is displaced to an extent. If the changing extent exceeds a
predeterm ned desired | ength outside the tolerance range, this triggers a
signal, in the pressure sensor 20, which, following evaluation in an

eval uation unit (not illustrated), serves for signalling a residual sealing
force outside the tol erance range. 15 bn order to produce the flange body
3, the flange parts 1 and 2 are produced separately from polyner materi al
by injection nmoul ding. The flange parts 1, 2 may consist of a thernoplastic
or a preferably glass fibre-reinforced thernoset polynmer material.

Al ternatively Is al so possible for the flange 20 parts 1 and 2 to

consi st of resuit éhat the fange hadigs pasiienegdion the ﬁ°|@r$dﬂl%mn‘§asﬁ €8N Rehe two
fl ange parﬁ%ﬁéd%%l%tl@ﬁ % bhieflotierone another in the outer ring section 7

by wel di ng or centred positioning of the flange parts 1, 2 and/or for
aligned arrangement of the outer through-passage openings 5 25 of the sane,

theflange arts 1 ve aX|aII runni,n entring bolts 24 an entrin
bor es. 2.1 F'a Hangdhey 2 Kes 38uening Seefciy fiendiy opHive sorusne. Hitoove o,
the 1 angeoRar trobigh Zgal‘é}%gehéﬂ&uﬁb@td Be Eﬂ?hg@@iels%iéghéllyﬂm it Jutéd N9

section 8. Since t parts™1, 2 are o ent’i cal design, they
may be pr oting edcticni VigThe flangeeartsol andtz ere ﬁmm&ta@ona@qmthmuotthemwests and

e A shPIGHS Toe Aol 180 debRCA LB e AR i o e

di stri but egwiardidireetioncte ﬂa?nge'\/paﬁb PaALEZ aré Aesiyned tbrwwséace@@p%ﬂ ve for
securing the flange body 3 wth clanping actjon at a

Al t er nat i ViE9®p, one anothaeisin soreliened staftlnghéoqslnangwﬂbotne er@wnfﬁreph@}%ced in
one 1Qqpi el%ﬂnlng groove 9 being formed in the process. The groove 9 is of cross-

sectionally V-shaped design and extends continuously in the circumferential

direction on an inner side 10 of the flange body 3.

Alternatively, it is also possible for the groove 9 to be of interrupted design,
15 the groove being arranged at least in a circle cutout of the flange body 3 in

which there are no outer through-passage openings 5.

By virtue of the groove 9, the flange parts 1, 2 each form, in the inner ring
section 8, an oblique surface 11 which is of elastically deformable design.
20 The groove 9 is a rotationally symmetrical design and has a foot section 12
which runs along a root circle 6, the root circle 6 intersecting the outer
through-passage openings 5. Alternatively, it is also possible for the root
circle 6 to have a smaller radius, with the result that it is spaced apart radially
from the outer through-passage openings 5. The size of the radius of the root
25 circle 6 depends on the material property of the flange body 3 and/or the
desired resilience of the oblique surface 11. As the radius of the root circle 6
increases, the resilience of the oblique surface 11 decreases, which reduces

the prestressing-force compensation for setting the flange connection.



- - a Patent clains 1. Loose flange for connecting pipes at opposite pipe
ends each provided 5 with a collar, having an annul ar flange body whi ch has
a plurality of circunferentially distributed outer through-passage openings
for fastening ~ neans, characterized in that the flange body (3) has an

I nner ring section (8) and an outer rigg section (7), a radially inner side
(10) of the inner ring section (8) having, at least in certain regions, a
circunferentially running 10 groove (9) of a predeterm ned depth. 2. Loose
fl ange according to Clain11 characterized in that the groove (9) i s of

Cross-sect| ona d desi mut.ual |y facin obI ue su ces of the
groove (9§rhﬁé'ﬂ 'fmi"c e?Hta@O‘iﬁyt?)ﬁrBléV Pﬂﬁ%f‘l‘ﬁ thewar d 15

di rection f | ) in that
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ci rcurg er gafdupt of ﬂ\%cbla%bmg-foﬂe% ﬁssb@oér&:ef itah8s &P cBhiftetfedie #f Cains
1 to 4, characterized in that the depth (foot section 12) of the groove (9)

i s desi gnelampingepagition of the flanger bgHwyrd dn a Isprivadike mBNbagwWhas theje

openi ngs gions 5 | ocated between the outer

t hr ough- pé@%éggg@%%ﬁi°fﬁ‘§§sg in the circunferential direction. °~ 6. Loose
fl ange according to one of Clains 1 to 5, characterized in that the opening

angle (a)_of the groove (9) is located in a range of from2 to 20. 10 7.
Loose fl| ahBe raeteifele Ry atdhesams t'mealffhfénslatmv@'ngcﬁ%ﬂﬁélft%m‘@é'ﬂgl‘H"Q!%at t he

10 about which the oblique surface 11 can be pivoted. The groove 9 has an
opening angle a which is located in a range of between 2° and 20°. The
groove 9 preferably has an opening angle of 8°.

A diameter dr of the root circle 6 is smaller than a hole-circle diameter dy of
the flange parts 1, 2 and/or of the flange body 3. The diameter df is

15 preferably designed to be smaller, by the diameter of the outer through-

passage opening 5, than the diameter duy.

The flange parts 1, 2 are of the same thickness, with the result that the flange
body 3 is of essentially symmetrical design in relation to a centre plane ME.
20
According to the invention, it is also possible for the groove 9 to be used for
signalling a predetermined clamping position of the flange body 3. The width
and the depth of the groove 9 may be coordinated with a predetermined
tightening torque, by means of which the bolt is intended to be brought into
25 engagement with the nut. The envisaged clamping position of the flange
body 3 is signalled to the fitter in that border edges 13 of the opposite oblique
surface 11 come into direct abutment.

A further criterion which may be used alternatively or in addition for
30 determining when the envisaged clamping position is reached is constituted



groove (9) extends symmetrically to a centre plane (ME) of the flange body
(3). 15 8. Loose flange according to one of Cainms 1 to 7, characterized in
that the flange body (3) is formed by two flange parts (1, 2) which are
connected to one another and each have at |east one oblique surface (11 )
for formng the groove (9), the two obbi.que surfaces being directed towards
one another. 20 9. Loose flange according to one of Clains 1 to 8,
characterized in that the oblique surface (11) is designed to be inclined
inrelation to the centre plane (ME) in the initial state such that, with
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fasteni ng nean with.the result th this surface structure (16) is
def or med iﬂ{eae%ffmélwafﬁef“%méwqﬂ@ ift eni ng torque is reached. 15 13.

Looseqpl ange according to one of Clainms 1 to 12, characterized in that, on
at | east one end side, the outer through-passage opening (5) has a w dened
recess (15)hef surface strucltise i1Ggnay head upifotrherfisiegelar dgsigpaitbe enséntial t hat

t he di stance bet wee he radially inwardly oriented_horder, edge of the
Focess. (1arcghais, HEAY e, FBiRol TesdBECn chveRes W A TRWRIS gRisty o (o)
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inwardly oriented section. \
The outer radial surfaces 14 are designed such that they diverge in the
radially inwardly oriented direction in the initial state, with the result that,
following engagement of the clamping bolt and displacement of the same into
20 the clamping position, the head and the nut butt directly, with coaxial

orientation, against the radial surfaces 14.

In order to facilitate overhead installation, the outer through-passage
openings 5 have, in an edge region in each case, circumferentially offset
25 clamping noses 18, on which the bolt is retained with clamping action

following insertion into the through-passage opening 5.

In order to detect a decreasing clamping force once the flange connection
has been set, one embodiment of the loose flange provides a sensor device
30 19, which has a pressure sensor 20 which is mounted in a mount 21 which



-15 15. Loose flange according to one of Clains 1 to 14, characterized in
that circunferentially distributed and radially inwardly projecting

pr ot uberances (27) are provided on an inner side (10) of the inner ring
section (8) for 5 securing the | oose flange with a cl anping action at the
pi pe end. 16. Loose flange accordi ng-t1@ one of Clains 1 to 15,
characterized in that circunferentially distributed clanping noses (18) are
arranged on an inner side of the outer through-passage openings (5) for
securing the fastening 10 neans with clanping action in the outer
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t he process.
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desired length outside the tolerance range, this triggers a signal, in the
pressure sensor 20, which, following evaluation in an evaluation unit (not
illustrated), serves for signalling a residual sealing force outside the tolerance
range.
15

In order to produce the flange body 3, the flange parts 1 and 2 are produced
separately from polymer material by injection moulding. The flange parts 1, 2
may consist of a thermoplastic or a preferably glass-fibre-reinforced
thermoset polymer material. Alternatively, it is also possible for the flange

20 parts 1 and 2 to consist of metal, in particular sheet metal.

in a following step, the two flange parts 1 and 2 are fixed to one another in
the outer ring section 7 by welding. For centred positioning of the flange parts
1, 2 and/or for aligned arrangement of the outer through-passage openings 5
25 of the same, the flange parts 1, 2 have axially running centring bolts 24 and

centring bores 25 in the inner ring section 8.

In order to form the later groove 9, the flange parts 1, 2 each have flattened

portions 26 in an inner ring section 8. Since the flange parts 1, 2 are of



-16 positioned in a flush manner in relation to one another and are then
connected to one another. 20. Method according to Claim18 or 19,
characterized in that the flange parts 5 (1, 2) are injection noul ded or
pressed froma polynmer material. 21. Method according to one of Clains 18
to 20, characterized in that the flangg parts (1, 2) are injection noul ded
or pressed froma thernoplastic or a glass-fibre-reinforced thernopset

pol ymer material. 10 22. Method according to one of Clainms 18 to 21,
characterized in that the flange parts (1 2) are produced froma
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Alternatively, it is also possible for the flange body 3 to be produced in one

10 piece.
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groove (9) of a predetermined depth.

2. Loose flange according to Claim 1, characterized in that the groove (9) is
of cross-sectionally V-shaped design, mutually facing oblique surfaces of
the groove (9) being designed such that they diverge in the radially inward

156 direction.

3. Loose flange according to Claim 1 or 2, characterized in that a foot
section (12) of the groove (9) extends as far as a centre circle (M) of the
flange body (3) at least in a region of the outer through-passage openings

20 (5).

4. Loose flange according to one of Claims 1 to 3, characterized in that the

groove (9) extends continuously in the circumferential direction.



10'yF'10% & ()-!yF'10% & ()-"109®& ()-m "109% ()-m S109%& ()- 10

10" X##=$p$$$z[ <ECI | 101 0109 ()-. g

109&' () - +10%& ()-!&" 10%& ()-!t"10%&' ()-s!k"10%& ()-s$YARBRRR&UVA! , M 109& (
) - 3S10%&' ()-f10%&' ()- 10 10

10! 6" 109& () - 3TLOYK () - ?&& ((>) * +wWUBUWK $#109& () - s! $S#L09&R () -s! $S#L0%& () - s
1 p9" 109%& ()- 'K9"109%& ()- ' Y 10%.& ()-+,,,,,,, -~ =11 ="10%6G8 ()- YS
1096G& ()-fyl09%G& ()- 10 10

102#109& () - m ~2#109& ()-m./: 00012wWU3~_=!t 96 109& () - T! 9% 109%& () - T! k" 10%8S&
' ()- 31 k" 10%3G& ()-3! p"109& ()- !p"109& ()- 2333334;55uV7!f 109%& ()-

Y 1098 ()-y 10%& ()-Ff10%& ()- 10 10 10!y9% 10%& () - T55576~666dEUV7! f

109& () - z 5L0k@bEe flahge GeRo(Jiny 9 DORROT( Tlaimd 098 4,) chdracteBR&d (ih tb&ITthE

|
8X8[ 8dEUVT! fdg{)th (foot section 12) of the groove (9) is designed to be greater in the
region of the outer through-passage openings (5) than in the regions
5 located between the outer through-passage openings (5) in the

circumferential direction.

6. Loose flange according to one of Claims 1 to 5, characterized in that the
opening angle (o) of the groove (9) is located in a range of from 2° to 20°.
10
7. Loose flange according to one of Claims 1 to 6, characterized in that the
groove (9) extends symmetrically to a centre plane (ME) of the flange
body (3).

15 8. Loose flange according to one of Claims 1 to 7, characterized in that the
flange body (3) is formed by two flange parts (1, 2) which are connected
to one another and each have at least one oblique surface (11) for
forming the groove (9), the two oblique surfaces being directed towards

one another.

20
9. Loose flange according to one of Claims 1 to 8, characterized in that the
oblique surface (11) is designed to be inclined in relation to the centre
plane (ME) in the initial state such that, with nominal loading, the flange
part (1, 2) comes into surface-area abutment with the collar.
25

10. Loose flange according to one of Claims 1 to 9, characterized in that the
outer through-passage openings (5) are arranged essentially in the outer

ring section (7).
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laterally provided pressure sensor (20).

12. Loose flange according to one of Claims 1 to 11, characterized in that, for
abutment of a fastening means against a radial surface (14), the flange
10 part (1, 2) has a prism-like surface structure (16), of which the depth is
coordinated with the predetermined tightening torque of the fastening
means, with the result that this surface structure (16) is deformed in a

plana'r manner when the tightening torque is reached.

15 13. Loose flange according to one of Claims 1 to 12, characterized in that, on
at least one end side, the outer through-passage opening (6) has a
widened recess (15) for accommodating a head of the fastening means,
and in that the distance between the radially inwardly oriented border
edge of the recess (15) and the inner side (10) is coordinated with the

20 groove (9) such that, when the surface-area abutment of the mutually
facing oblique surfaces (11) of the flange parts (1, 2) is reached, the
predetermined tightening torque of the operatively connected fastening

means prevails.

25 14. Loose flange according to one of Claims 1 to 13, characterized in that the
recess (15) has the prism-like surface contour (16) in a radially inwardly

oriented section.
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15. Loose flange according to one of Claims 1 to 14, characterized in that

circumferentially distributed and radially inwardly projecting protuberances
(27) are provided on an inner side (10) of the inner ring section (8) for
5 securing the loose flange with a clamping action at the pipe end.

16. Loose flange according to one of Claims 1 to 15, characterized in that
circumferentially distributed clamping noses (18) are arranged on an inner
side of the outer through-passage openings (5) for securing the fastening

10 means with clamping action in the outer through-passage opening (5).

17. Use of the flange body according to one of Claims 1 to 16 for abutment
against a collar of a pipe end, the collars of mutually facing pipe ends
being pressed towards one another by means of bolts engaging through

15 the outer through-passage openings (5), the flange parts (1, 2) of in each
case one flange body (3) being pressed together in the process.

18. Method of producihg a loose flange for a pipe connection, which has a
plurality of circumferentially distributed outer through-passage openings,

20 characterized in that two identical annular flange parts (1, 2) are formed
separately by injection moulding or casting, with a radially inwardly

oriented flattened portion (26) being formed in the process, and in that, in

a second step, the flange parts (1, 2) are connected to one another in an

outer ring section (7), with the groove (9) produced by the mutually facing

25 flattened portions (26) being formed in the process.

19. Method according to Claim 18, characterized in that the flange parts (1, 2)
are formed, in certain regions, with axially running central bolts (24)
and/or central bores (25), with the result that the flange parts (1, 2) are
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5 (1, 2) are injection moulded or pressed from a polymer material.

21. Method according to one of Claims 18 to 20, characterized in that the
flange parts (1, 2) are injection moulded or pressed from a thermoplastic
or a glass-fibre-reinforced thermoset polymer material.

10
22. Method according to one of Claims 18 to 21, characterized in that the

flange parts (1, 2) are produced from a sheet-metal material.

23. Method according to one of Claims 18 to 22, characterized in that the
15 flange parts (1, 2) are welded to one another.



