Loose flange for connecting pipes, and nmethod for

‘produci ng a | oose fl ange 5 The invention relates to a | oose

flange for connecting pipes at opposite.pipe ends each provided with

a collar, having an annular flange body which has a plurality of

C|rcunferent|ally di stributed outer through-passage openings for

fastening neans. 10 The invention also relates to a nethod of

producing a | oose flange for a \ connectlgn which has a plurality
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The invention also relates to a method of producing a loose flange for a pipe
connection, which has a plurality of circumferentially arranged outer through-
passage openings.

15 It is known, for the sealing connection of pipes, to use annular flanges with
distributed through-passage openings in the region of pipe ends. The flanges
are positioned as loose flanges in each case on an encircling collar of the
pipe end and braced by means of bolts, guided through the circumferentially
distributed through-passage openings, in conjunction with nuts positioned at

20 free ends of said bolts, with the result that a fixed and sealing connection is
produced between the ends of the two pipes. In this case, the loose flanges
each butt against a pipe end on a side of the collar of the pipe end which is
directed away from the opposite pipe ends.

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.
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F associated conical deformation of the flanges is thereby intensified, which
would result in the bearing surfaces for the screws tilting and thus in the
screws being subjected to undesired eccentric loading.

15 It is thus an object of the present invention to develop a loose flange for a
pipe connection so as to ensure defined axial resilient rigidity and
deformability without the screw-bearing surfaces being inclined
disadvantageously and the screws being subjected to eccentric loading as a
result.

20
In order to achieve this object, the loose flange according to the invention, in
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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
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According to a preferred embodiment of the loose flange, the groove is of V-
shaped design and runs continuously in the circumferential direction. The
contour of the groove-forming oblique surfaces may be of planar or curved

15 design here. The shape of the groove depends on the desired deformation -
characteristics of the inner ring section. The shape of the groove depends on
the geometry of the loose flange and/or on the predetermined desired
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

oo

flange being subjected to nominal loading, the establishing inversion or tilting

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



tightening torque. Non-uniform bearing of the ends of the fastening neans,

-in particular of a nut and of a screw head, on radial surfaces of the
fl ange body 10 may thus be reliably a4ai ded. According to a
preferred enbodi nent of the |oose flange, the groove is of V- shaped

"design and runs continuously in the circunferential direction. The
contour of the groove-form ng oblique surfaces may be of planar or curved
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In conjunction with a radial surface for the flange parts of the fl ange
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reached by the position of the respective washer. Furthermore, the visibly
deformed geometry gives an indication of prior use.

According to a development of the loose flange, circumferentially distributed
15 clamping noses are arranged on an inner side of the outer through-passage - -
openings, with the result that clamping screws are retained with clamping
action in the through-passage openings. This facilitates, in particular, the
vertical installation of the flange connection. These clamping noses, and aiso
the protuberances on the inner side of the inner ring section, preferably
20 consist of an elastic material, namely polymer material. If the loose flanges
themselves are produced from polymer material, then the protuberances

o

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



clanping action at the pipe end. It is thus possible for the | oose flange
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According to a preferred embodiment of the method according to the

15 invention, the shaped parts are produced from a polymer material by injection- - -
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 1I-il
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 ﬁnfst
30 ' and second flange parts, along line Ii-1l in Figure 1,



In order to achieve this object, the nmethod according to the invention, in
‘30" conjunction with the preanble of Patent Claim 18, is characterized in

t hat two -6- - 5-

i dentical annular flange parts are f or med separately by injection noul ding
or casting, with aradially inwardly oriented flattened portion being
formed in the process, and in that, in a second step, the flange parts
are connected to one another in an outer ring section, with a groove
produced by the nutually 5 facing flattened portions being fornmed in the
process.
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Figure 6a in a clamping position.

The loose flange described hereinbelow serves for connecting pipe ends (not
illustrated) each with a collar which butt against one another over their
surface area directly or in a state in which they are separated by a seal. Each
collar is assigned an annular loose flange, the internal diameter of the loose
flange being smaller than the external diameter of the collar. The two loose

flanges are aligned ‘coaxially with one another and are braced in the axial -

direction by fastening means.

Figure 1 illustrates a first flange part 1, which is joined together with a second
flange part 2, illustrated in Figure 3, to form a flange body 3. The flange body
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
openings 5 into which it is possible to fit in each case one bolt (not illustrated)
with a head as fastening means. The boits 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
may be brought into engagement with a nut at the free shank end, with the



Exenpl ary enbodi nents of the invention are explained in nore detail 20

‘her ei nbelow with reference to the draw ngs, in which: Figure 1
shows a plan view of a first flange part7- Figure 2 shows a cross
section through the first flange part along line Il-11 25 in
Figure 1, Figure 3 shows a plan view of a second flange part,
Fi-gure 4 shows a cross section through a flange body, fornmed by the
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The flange body 3 has an outer ring section 7 and an inner ring section 8, the
5 outer through-passage openings 5 being arranged essentially in the outer
ring section 7. The flange parts 1 and 2 are fixed to one another in the outer
ring section 7. In the inner ring section 8, which is adjacent in the radially
inward direction, the flange parts 1 and 2 are designed to be spaced apart
from one another in a relieved starting position, with the circumferentially
3 10  running 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

ol

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.



Figure 6a shows a cross section of part of a flange body, provided with a
5 sensor device, in a relieved position, and Fi gure
6b shows a cross section of part of tge flange body according to

Figure 6a in a clanping position. 10 The | oose flange descri bed
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Thereafter, the bolt 30 may be brought into engagenent with a nut at the
free shank grabve/d prefetably has an opening angle of 8°.

A diameter dr of the root circle 6 is smaller than a hole-circle diameter dum of

the flange parts 1, 2 and/or of the flange body 3. The diameter dr is

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

passage opening 5, than the diameter dw.

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.

o

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



-7- result that the flange bodies positioned on the collars in
‘each case can be braced in relation to one another. The

fl ange body 3 has an outer ring section-%-and an inner ring section 8, the
5 . outer through-passage openings 5 being arranged essentially in the

out er ring section 7. The flange parts 1 and 2 are fixed to one
another in the outer ring section 7. In the inner ring section 8,
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’ The surface structure 16 may be of uniform or irregular design. The essential
factor is that the resulting recesses, on average, fill a volume which
corresponds to the volume of the rest of the radial regions 17 of the recess
15. The prism-like surface structure 16 is preferably aséigned to a radially

16  inwardly oriented radial region 17 of the recess 15.

The outer radial surfaces 14 are designed such that they diverge in the
radially inwardly oriented direction in the initial state, with the resuit 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



circle 6 to have a smaller radius, with the result that it is spaced apart

radi ally fromthe outer through-passage openings 5. The size of the
radi us of the root 25 circle 6 depend®-on the material property of the
fl ange body 3 and/or the desired resilience of the oblique surface 11.
As the radius of the root circle 6 I ncreases, the resilience of the
obl i que surface 11 decreases, which reduces the prestressing-force
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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



The flange parts 1, 2 are of the sane thickness, with the result that the
fl ange body 3 is of essentially symmetrical design in relation to a
centre plane ME. 20 According to th¢-invention, it is also possible
for. the groove 9 to be used for signalling a predeterm ned cl anpi ng
position of the flange body 3. The width and the depth of the groove 9
may be coordinated with a predeterm ned tightening torque, by neans of

Theenvi sagMPTHIcAHHEHGR, B! el BsrbBHECk 4D 4 3ngRRRT TR relibo e,
the fitter ipfodictioni6dsts anddisréases the thisughposi te oblique surface 11

cone into direct abutnent. A further criterion which nmay be used
alternatively or in addition for 30 determ ni ng when the envi saged

cl anpi ng pogi ty

o421 19 PO K e ERPAE AR RRIER e oner s 19 fthe nerng,

surface 81 Iseetien 8 has @rowrfetedﬁall;s ldisftabetedt protuberandes R, wtmtmpmjee@ ons,
preferably in Bﬁ Cess or the sc ew head and/or the
hut. The enéadialiedny gﬁspang Serve fop Acuron 16 MghashBocy 3 (IR R ng
abut ment of a%ﬂﬁ em? %ﬂg and/or of 5 the nut against the recess 15,

whi ch wi dens the out rough- passage opening 5 on the end side, and
application of a clanping force, the prismlike el evations 16 are

deformed pl %ttema e¥ .S‘I{J Is a sgaptosglb?e ?orat'i'nerf? dr{gaeI boauy {’»%o e'be prodijced in one
~ 10 piece.



formed. The nowreached cl anpi ng position corresponds to the

.predeterm ned tightening torque of the bolt. 10 The surface structure
16 may be of uniformor irregular desiggp_The essenti al factor is that
the resulting recesses, on average, fill a volunme which corresponds to

the volume of the rest of the radial regions 17 of the « 15 The
prismlike surface structure 16 is preferably assigned tz,i’ radi al

inwardly oriented radial region 17 of the recess 15. m’ mﬂ

radi al surfaces 14 are designed sum di verge i m””"")/
inwardly oriented direction in the initial state, wth the resul t "t hat,

foll ow ng engagenent of the clanping bolt and di spl acenent of the sane into
20 the clarrpi ng position the head and the nut butt directly, w th coaxi al

orientation, a| ns ur f aces

4, . . d
over head i nst a ?%ﬁq ﬁ“g? tfr@" GBPB‘?E*F'Hr B'Bﬁﬁ %Mé’&&e Pipe neg@én%@tsg?vﬁc&é' e
an edgeWEegl Onwitﬁ éfaéahai?aﬁﬁvmgl &8 WHriRlt fiamde body! whichZhas @ ?ﬁﬂ’aﬂ@ bﬂses

ich the is retained wth clanpi ng action | ow ng
| nsert i on int ocmwniememgry diatsibuted eitenthigugh-passage openingsi éor fﬁﬁtﬁwfg&ct a

decreasing cl a one
enbodi nent of H%@“%)S@ééﬁ%g 1@?@%%&3&&9%%&3’?@8@% &g 1§6@|aﬁrl£§§ | ch has
algr essure seng@)randlanbutst riry sautiohgd), iaradiatiylinheldidei(10)of the inner ring
T section (8) having, at least in certain regions, a circumferentially running

a 10 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

15 direction.

3. Loose flange according to Claim 1 or 2, characterized in that a foot
section (12) of the groove (8) extends as far as a centre circle (M) of the
flange body (3) at ieast 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.



projects essentially axially froman outer radial surface 14 of the oblique
surfaces 11. The nount 21 is preferably integrally farned on the radial-
surface 14 of the oblique surfaces 11.- The oblique surfac _ laQd NQ

t he mount 21, has a through-passage bore 22 thrjﬂﬂi&mgm%mgmpr
bolt 23, 5 which is connected integrally to the op ¢ *
surfaces 11, can engage. Depending on the opening angle of the

obl i que surface 11, the pressure sensor 20 is actuated w th abut nent

of the end surface of the sensor bolt 23. If the clgrrpi_ng force of
the flange Bodyoosedfiangenaesqrdingi toronesof Claimsak twdj charactarizeddn3hatthe ng

an extent. 11 qaRthdtaHeRYoE il of s B3t 8 if etionPr i ledter AT
l'ength out si deehlth ofltheawer Fﬁ%@h-ﬁéﬁs&gé%;_ﬁ&ﬁﬁ@s wyttlin the regions

pressure sensor 20, which, followng evaluation 1n an evaluation unit (not
i | lustradfed), locateds hatweengithe | putera thwsighcpassage opgningsc (Shuinsi te t he

t ol erance . ra .. |In order to produce the flange body 3, the
flange parts 1@5%ﬁmgﬁaﬁéﬁﬂF88ﬁ%Ed separately from polymer material by
I njection nmoul ding. The flange parts 1, 2 may consist of a

thernopl astic or a preferably glass-fibre-reinforced

pol ymer ma'él 6: i l.posellangeraecrding toj ene of Gilajmsphia 5bF@W'§4¢bqs{tggé§ezo
A A . . . _ . L
Pol l owi ng st et fifoBdle @) i rady8 (BF(joGeRTn Bitehbe B 8 20 to 20, 11 @

the outgy ring section 7 by welding. For centred positioning of the flange
parts 1, 2 and/or for aligned arrangenent of the outer t,hrgua&}-ﬁpassage
openi ngs 5 75 Loage ﬂangasamrdtngetmm]gécgmms»s1 to Bocharpsterized) inytha ng

centring bolts 24 8N extend EmhiriAl°f 2 cddtrd Blane"(ME) 'dfte ShirideP" 8-
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 Ciaims 1 to 9, characterized in that the
outer through-passage openings (5) are arranged essentially in the outer

ring section (7).



In order to formthe |ater groove 9, the flange parts -1,

flattened portions 26 in an inner r1 ng section 8. S o Aeunf
parts 1, 2 are of i dent i cal4 desi gn, they lMﬁmamH‘“am|
using a single tool. This reduces the production c MWNC$ eases
t he t hroughput. In order to facilitate overhead installation, the
i nner side 10 of the inner ring 5 section 8 has circunferentially

di stri but ed10r diodser Baveges a2édrdiny th opeopfeClaims 1 to i), adhayadtenigediin ahat serve
for securing the flange body 3 wth cl anpi n1rg action at a pipe end.
Alternativel y, Rroiacting) fsemyan sobliuersifacec(F1) SfgthenBange pagt Gk 2} i@Ped i n

one 1 0 piece.axially running sensor bolt (23) which is mounted displacéably “in a
through-passage bore (22) of the opposite oblique surface (11), and in
5 that the sensor bolt (23) can be brought into operative connection with a

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

planar 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 (5) 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

\w'—"

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.



Pat ent cl ai ns 1. Loose flange for connecting pipes at opposit I pe
.ends each provided 5 with a collar, having an annul ar flan od

which has a plurality of circunfgerential |y dlstrl w%

t hrough- passage openi ngs for fastening meanss;

that the flange body (3) has an inner ring section X\a
outer ring section (7), a radially inner side (10) of t net ring
section (8) having, at least in certain regions, a circunf erent ially

runni ng 10 gr oove (9) of a predetermn ned depth . Loose flange
accor di ng. 1 95.01 308 fargRAaEHBing@on® dftHairhd'q wqavehéﬂactémed in that  Of
Cross- sectlonal y V- ped desi gn, nutually facing oblique surfaces of

the groove (9) cireumfereatialiyndistributed andradiailyintiavdly peojecting protubietaincesi nwar d

15 directi Loose.f| an or di to Caiml.or 2,
characteri zed ?ﬁﬁ it pﬁo“ﬁ’%ﬁﬂ on an inner é@%(ﬁ@n €il'ggarmertrmg 3?%)‘6% (%)95‘”
extends gs far sééuﬁn@ﬁﬂiro@sé'ﬂbﬁ{;étha@fanﬁﬁlﬁg action at thef blgé%dbOdy (3) at
| east in a region of the outer through-passage openi ngs (5).

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

the . 16913048 flahge®4ictding B bhd 1 Claimd 1 {0'95C chSHEIGHAY Ifthat

di recti on.

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

16 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 producing 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
3 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 boits (24)
and/or central bores (25), with the result that the flange parts (1, 2) are



-13 - 5. Loose flange according to one of C ai W
characterized in that the depth (foot section 12) “‘“M“a\“\
(9) is designed to be greater inthe -16- reglon of t mu‘w -!
t hr ough- passage openings (5) than in the regions locat e bbtween
the outer through-passage openings (5) in the circunferenti al

di rection. 6. Loose flange according to one of Claims 1 to 5,
characterized i e e e,

| ocated in a raéb&it@e‘# F‘brﬂ §u§f(\) r%;rrgé} ?‘ P%ﬁe&g t6 é/@ I?g’&ié}f ?&%&ga@%g‘) di ng
to one of d ai rgonhektedto erfansther.i zed 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 Clains 1 to 7,

characteri 2?5 'I\ﬁe taéé?)‘?dmg do Claim 183p99, ?ﬁgr%cféf@zeﬂﬁn Et?étriﬁ% ﬂQK ri(sI ange

parts (1, 2 are conn 0 one another an ve at
| east one5 obl i c(tleZ)saré infectiohmotided or pressed ffomrapmymberrmtadale (9) the two

obl i que surfaces being directed towards one anot her. 20 9.
Loose fl ange according to one of Clainms 1 to 8, characterized in that the
obl i que sur c I n fentre
pl ane (VE) ﬁ? e I n| cfiﬂﬁi[gg;bgdgﬁc ft?alirﬂg 181 20 %hﬁg%&?lggaééf f e the fl ange

part (1, 2) corﬂangerpans(rt.fz)cm'ean]eatlmbmomded nrpressbd fom'hlaatherﬂibplastlclo
Loose flange accordfasg fhre-remforceﬂhennoset pglyrrier ma enaclt erized in that the

N 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.

Moaant



out er through-passage openings (5) are arranged essentially in the outer

_ri.ng section (7). 11. Loose flange according to one of O ains
1 to 10, characterized in that projecting froman oblique surface
(11) of the flange part (1, 2) is an -17- axially running sensor bolt
.(23) which is nmounted displaceably in a t hr ough- passage bore (22)
of the opposite oblique surface (11), and in 5 that the sensor bolt
(23) can be brought into operative connection with a | ateral ly
provi ded pressure sensor (20). Abd#tact-00se flange according to one of
Cains 1 to 11, characterized in thaf, for abutment of a fastening
nmeans agai nst a radial surface (14), the flange 10 part (1, 2) has a

prismlike surface structure (16), of which the depth is

coordinated with the predeterm ned tightening torque of the fastening
nmeans, W t lLddse flahge!for b&ﬁedtihbfpipes,faifd&néﬂfoucfbﬂgmdh&ﬁigéibdé@fﬁurt@d ina
pl anar nmanner when the tightening torque is reached. 15 13. Loose flange
accordiﬁg to one of Clainms 1 to 12, characterized in that, on at

| east one ' : 5 e '
wi dened r e?gfsésﬁt‘%g‘}mbg? '%%%3%%@3%3@@' B%Wemésr?&n?ﬁégn@}ga%nsq
and in t hatelastically deformealile toblique tsurfaced) Theclampingelioycen capacityd obtheler

edge of th? recess (15) and {he inne{ side (10) 1s coordinated with the
oose flange is improved as a resuit.

s 10 Figure 1
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20 groove (9) such that, when the surface-area abutnent of the nutually
facing obMWQOTSSR f aces (11) of the flange parts (1, 2) is PCEHEPIS®I9®Nhe
predeterm ned tightening torque of the operatively connected fastening

means prevails. 25 14. Loose flange according to one of Clains 1 to 13,
characterized in that the recess (15) has the prismlike surface
contour (16) in a radially inwardly oriented section.

-15 - 15. Loose fl ange acco;dlng to one of Clains 1 to 14,
characterized in that e=reareregtial ly distributed and radially
j nwardly projecting protube,r‘ //"1\ XY are prqvided on an inner
si de (10) of the inner ri ' . X seearlng the | oose

fl ange with a cl anpi ng ;f/' 16. Loose fl ange

t hat
arranged on an i nner

- passage opening .(5).
581 to 16 for abut ment

A

)

Fig. 1




agai nst a collar of a pipe end, the collars of nmutually facing pipe ends
.bei ng pressed towards one another by neans of bolts engaging through 15
the outer w¥ooomssspassage openings (5), the flange parts (1,pcAyervbrorgdecach
case one flange body (3) being pressed together in the process. 18.
Vet hod of producing a | oose flange for a pipe connection, which has a
plurality of circunferentially distributed outer through-passage openi ngs,
20 characterized in that two_identical annular flange parts (1, 2)
are formed separatel y _k : -uulding or casting, with a
radially inwardly
the process, and in that,

the flange parts (1,

2) are connected to one AnotHB 13 g ring section (7), with
t he groove (9) produceg . i R flgg%ened portions
(26) being forned in the py y : XOT g to Caim 18,
characterized in that/thg// : 3 are formed, in
certain regions, w d [ ‘ A and/ or

ceéntral bores
positioned in
connected to one ano

€

Fig. 3

N,
S
Lo

Fig. 4

| ——



20. Method according to Claim18 or 19, characterized in that the flange
parts 5 %1, 2) are injection noul ded or pressed froma pol yner
material . WOOWISHMP  \pthod according to one of C ainms 18 to PEA/EP00/01999
characteri-zed in that the flange parts (1, 2) are injection
houl ded or pressed froma thernoplastic or a

gl ass-fibre-reinforced thernoset polyner material. 10 22. Met hod
according to one g ains 18 Lﬁ;Elq char erized in that the

flange parts (1, e progficed from,g sh etdbptal mat eri al . 23.
Met hod according to ong opeC ajns 18 22\ characteri @ in that the 15

flange parts ( ot hay . s
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