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Connection arrangement for connecting a pipeline

The iInvention relates to a connection arrangement for connecting
a pipeline, in particular a metallic pipeline, the arrangement
having a screw connection body having a pipe holder for the
pipeline, a union nut that can be screwed onto the screw
connection body, as well as a cutting ring disposed between the
screw connection body and the union nut, wherein the cutting
ring has an outer cone that interacts with an inner cone of the
pipe holder of the screw connection body in such a manner that
it 1s deformed radially inward In some regions when the union
nut Is tightened, and cuts into the material of the pipeline
with at least one cutting edge, with a notching effect, with
shape fit, and wherein the cutting ring has an essentially
radial contact surface, subsequent to the outer cone, which
surface limits tightening against a face surface of the screw
connection body, and wherein an elastomer circumferential seal
iIs disposed In a ring groove iIn the region of the outer cone of
the cutting ring, for contact inside the inner cone of the pipe

holder of the screw connection body.

Such a connection arrangement, as it is described 1n EP 0 863
354 B1l, serves for a force-fit connection of a rigid pipeline,

in particular a metallic pipeline, with a threaded coupling, and
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thereby allows a pipe screw connection. In this regard, the
fluid-carrying region is at first sealed off with a metallic
seal, which is formed, on the one hand, between the outer cone
of the cutting ring and the inner cone of the pipe holder, and,
on the other hand, by means of the cutting edges pressed into
the pipe. Subsequent to this metallic seal, an elastomer
circumferential seal is positioned as a soft seal. In this
regard, the circumferential seal lies precisely against the
transition to the radial shoulder of the cutting ring. During
assembly, the cutting ring must be tightened to such an extent
until the radial shoulder of the cutting ring makes contact with
the face surface of the screw connection body. In this regard,
the problem arises that the cutting ring is loosened by
vibrations during operation in a hydraulic system, and that a
gap can form between the shoulder of the cutting ring and the
face surface of the screw connection body. If this gap becomes
overly large, the soft seal can extrude into this gap due to the
pressure in the hydraulic system. This extrusion means failure

of the soft seal.

Furthermore, it has proven to be disadvantageous that the seal
lies precisely at a sharp edge of the screw connection body iIn

the region of the shoulder of the cutting ring / the face
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surface of the screw connection body. As a result, the risk of

damage to the soft seal exists.

This is where the iInvention wishes to provide a remedy. The
invention i1s based on the task of making available a connection
arrangement for connecting a pipeline, in particular a metallic
pipeline of the stated type, In which arrangement the risk of
extrusion of the soft seal into a gap formed between the cutting
ring and the face surface of the screw connection body is
prevented, and the risk of damage is avoided. According to the
invention, this task iIs accomplished by the characteristics of

the characterizing part of claim 1.

With the invention, a connection arrangement for connecting a
pipeline, In particular a metallic pipeline of the stated type
i1s made available, in which arrangement the risk of extrusion of
the soft seal into a gap formed between the cutting ring and the
face surface of the screw connection body is prevented, and the
risk of damage i1s avoided. Because of the fact that the ring
groove, which accommodates the elastomer circumferential seal,
is disposed in the outer cone of the cutting ring, at a distance
from 1ts contact surface, wherein a ring surface i1Is formed
between the ring groove and the contact surface, contact of the

circumferential seal with the contact surface of the cutting
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ring, and thereby also with a gap between the contact surface of
the cutting ring and the face surface of the screw connection
body, which might form during operation, is prevented.

Extrusion of the circumferential seal into this gap i1s thereby

effectively counteracted.

In a further development of the invention, the width of the
conical ring surface delimited by the ring groove amounts to at
least 0.4 mm, preferably at least 0.6 mm. As a result, good
uncoupling of the circumferential seal from a gap that might

form 1s achieved.

In an embodiment of the invention, the inner wall of the ring
groove, which faces the contact surface, forms an angle of less
than or equal to 90 degrees, preferably less than 89 degrees,
with the ring surface. As a result, the circumferential seal is
prevented from partially sliding out of the ring groove in the
direction of the contact surface. This effect is particularly
achieved at an angle of less than 89 degrees, since the thereby

inner wall thereby forms an undercut.

In a further embodiment of the invention, a projection that
projects into the ring groove is formed on the inner wall of the

ring groove, thereby forming an undercut. As a result, the
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circumferential seal i1s further prevented from partially sliding

out in the direction of the contact surface.

In a further embodiment of the invention, the outer mantle
surface of the projection continues the conical ring surface.
As a result, edge formation is prevented, thereby reducing the

risk of damage to the circumferential seal.

In a further development of the invention, the outer wall of the
ring groove, which faces away from the contact surface, encloses
an angle of greater than 90 degrees with the outer cone surface
that borders on the groove, at least iIn a region that borders on
the outer cone. As a result, the circumferential seal is
supported in sliding into the ring groove, thereby counteracting
damage to the circumferential seal during assembly.

Furthermore, installation of the circumferential seal is

facilitated.

In an embodiment of the invention, the transition between ring
groove and outer cone is configured to be rounded off. As a
result, the circumferential seal is further supported in sliding

into the ring groove.
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In a further embodiment of the invention, the outer wall of the
ring groove has an S-shaped contour in cross-section. As a
result, good chambering of the circumferential seal is achieved,
while simultaneously supporting the circumferential seal iIn

sliding Into the ring groove.

In an alternative embodiment of the invention, the transition
between ring groove and outer cone i1s configured at a right
angle, wherein the outer wall of the ring groove has a straight
contour iIn cross-section, at least in some regions. In this
regard, the ring groove is preferably configured to be wider
than the circumferential seal. As a result, an escape zone that
extends over the entire depth of the ring groove is formed,
thereby improving the sealing effect. At the same time,
Tlexible expansion of the circumferential seal i1s made possible
in the unstressed assembled state, thereby preventing damage.
It is advantageous if the outer wall of the ring groove, which
faces away from the contact surface, encloses an angle of 90
degrees with the center axis of the line iIn this regard, with
the center axis of the line, at least in a region bordering on

the outer cone.

In a further development of the invention, the depth of the ring

groove amounts to at least 15 percent, preferably at least 25
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percent of the cutting ring depth in this region. As a result,
chambering of the circumferential seal is improved. The ring
groove depth to be particularly preferred differs as a function
of the construction size of the cutting ring. While a ring
groove depth of about 25 percent of the thickness has proven to
be particularly suitable in the case of large construction
sizes, the optimal ring groove depth amounts to as much as 45
percent of the thickness iIn the case of cutting rings having a

small construction size.

Furthermore, a cutting ring for use In such a connection
arrangement, having the characteristics of claim 8, is an object

of the invention.

Other further developments and embodiments of the invention are
indicated 1In the other dependent claims. An exemplary
embodiment of the invention is shown in the drawings and will be

described iIn detail below. The figures show:

Figure 1 the spatial representation of a connection
arrangement;
Figure 2 the connection arrangement from Figure 1 In an

exploded representation;
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Figure 3 the detailed representation of the connection location
of the connection arrangement from Figure 1 in cross-
section;

Figure 4 the detailed representation of Detail 1V from Figure
3;

Figure 5 the detailed representation of the connection location
of a connection arrangement of a further embodiment in
Ccross-section;

Figure 6 the detailed representation of Detail VI from Figure
S;

Figure 7 the representation of the arrangement from Figure 6
with a hydraulically stressed circumferential seal;

Figure 8 the detailed representation of the connection location
of a connection arrangement of a third embodiment in
cross-section, and

Figure 9 the detailed representation of Detail IX from Figure

8.

The connection arrangement chosen as an exemplary embodiment
consists essentially of a screw connection body 1, which holds a
cutting ring 2, and onto which a union nut 3 can be screwed, and

thereby the cutting ring 2 can be driven Into a held pipeline 4.
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The screw connection body 1 is essentially a hollow cylindrical
metal body, which is provided with a connection thread 11 on the
end side, structured as an outside thread. A circumferential
flange 12 i1s disposed at a distance from the connection thread
11, which flange i1s provided with a ridge 13 in the shape of a
circular ring on its side facing the connection thread 11, which
ridge delimits a ring groove for holding a sealing ring 14. The
flange 12 is configured as a hexagon in the exemplary

embodiment.

On 1ts side of the flange 12 that lies opposite the connection
thread 11, a further outside thread 15 for holding the union nut
3 i1s disposed. In the region of the outside thread 15, a
diameter-widening pipe holder 16 is formed in the screw
connection body 1, on the inside, by means of which holder a
stop 17 i1s formed, and which holder has an inner cone 18 that

widens outward on the end side.

The cutting ring 2 is essentially configured as a hollow
cylinder and provided with a conically narrowing sliding surface
21 on the end side. On the inside, a ring groove 26 for holding
an O-ring 6 for sealing the cutting ring 2 off with regard to
the pipeline 4 1s introduced. On i1ts end that lies opposite the

sliding surface 61, an outer cone 23 that is reduced in its
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outside dirameter i1s formed on the cutting ring 2, by means of
which cone a contact surface 24 is formed, and which cone is
stepped on its inner mantle surface, thereby forming two cutting
edges 25. On the outside, a ring groove 26 i1s introduced into
the outer cone 23, at a distance from the contact surface 24,
which groove holds a circumferential seal 5 and delimits a ring
surface 27. In the exemplary embodiment, the outer cone has an
angle of inclination of 12 degrees relative to 1Its center axis
of rotation, i.e. the opening angle amounts to 24 degrees. The

width of the ring surface 27 amounts to 0.7 mm.

The ring groove 26 of the outer cone 23 has an essentially
rectangular cross-section. The inner wall 261 of the ring
groove 26, which wall faces the contact surface 24, encloses an
angle o of 91 degrees with the ring surface 27. The outer wall
262 of the ring groove 26, which wall faces away from the
contact surface 24, has an S-shaped cross-sectional contour,
thereby forming a rounded-off sliding edge that allows the
circumferential seal 5 to slide well into the ring groove 26.
At the same time, an escape zone 263 for the circumferential
seal 5 is formed in this region, which zone allows expansion of
the circumferential seal 5 iIn the unstressed assembly state.
When pressure i1s applied to the circumferential seal 5, i1t is

pressed in the direction of the inner wall 261.
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The union nut 3 is essentially configured in the manner of a
hexagonal nut, the inside thread 31 of which corresponds with
the outside thread 15 of the screw connection body 1. On its
end that faces away from the flange 12, a ring collar 32 is
formed onto the union nut 3, which collar has a passage for the
pipeline 4. On the iInside, the ring collar 32 is provided with
an inner cone surface 33 that widens conically inward, the
incline of which surface essentially corresponds to the incline

of the sliding surface 21 of the cutting ring 2.

During assembly of the connection arrangement according to the
invention, the pipeline 4 is introduced into the pipe holder 16
of the screw connection body until it lies against the stop 17.
The cutting ring 2 is laid against the inner cone surface 33 of
the union nut 3 with i1ts sliding surface 21, and afterward, the
nut Is screwed onto the outside thread 15 of the screw
connection boy. In this regard, the cutting ring 2 engages iInto
the 1nner cone 16 of the pipe holder 16 of the screw connection
body 1 with its outer cone 23, and interacts with the cone when
doing so, wherein the cutting ring 2 is laid against the face
surface 19 of the screw connection body 1 with its contact
surface 24 when the union nut 3 i1s tightened, and compressed

radially inward in the region of the outer cone 23, thereby
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causing the cutting edges 25 of the cone to penetrate into the
material of the pipeline 4, in particular with shape fit and
with a notching effect. At the same time, a wedging effect is
achieved between the conical sliding surface 21 of the cutting
ring 2 and the inner cone surface 33 of the ring collar of the
union nut, for the purpose of radially pressing the cutting ring

2 and also for self-centering.

The cutting ring 2 has the function, for one thing, of
mechanically fixing the pipeline 4 in place by means of the
shape-fit connection achieved by way of the cutting edges 25 of
the ring; for another, i1t has a metallic sealing function by way
of the cutting edges 25 that cut into the pipeline, on the one
hand, and its outer cone 23, which lies against the inner cone
18 of the pipeline holder 16, forming a metallic seal, on the
other hand, wherein an additional seal is provided by way of the
circumferential seal 5 that is disposed between these cones and
structured as a soft seal, and disposed in the ring groove 22 in
chambered manner. In this regard, an escape zone 263 is formed
by means of the S-shaped cross-sectional contour of the outer

wall 262 of the ring groove 26.

In the exemplary embodiment according to Figure 5, the ring

groove 26 of the exemplary embodiment described above is
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structured in modified manner, wherein a projection 264 that
projects inward is formed in the inner wall 261 of the groove.
In this regard, the projection 264 is configured in such a
manner that it ends flush with the ring surface 27 with its
outer side and continues this surface. In this regard, its
inner surface continues the inner contour of the inner wall 261,
which is thereby supplemented to form an arc-shaped cross-

sectional contour.

As a result, an undercut is achieved, thereby bringing about
clearly 1mproved chambering of the circumferential seal 5. This
embodiment of the ring groove 26, supplemented with the
projection 264, furthermore brings about clearly better
installation ability of the cutting ring 2, since the
circumferential seal 5 can be pressed Into this undercut during
the installation process. The circumferential seal 5 can assume
an optimally sealing position In operation by means of the
applied hydraulic pressure, due to the escape zone 263 that is
provided, wherein it is constantly pressed against the undercut

and held in place by it.

In the exemplary embodiment according to Figure 8, the ring
groove 26 is configured to be wider than the circumferential

seal 5, wherein the outer wall 262 is oriented essentially



-14 -

orthogonally relative to the center axis of the pipeline 4.
Aside from the rounded-off transition to the ring groove base,
the outer wall 262 has a straight cross-sectional contour iIn
this regard, which contour makes a sharp-edged transition into
the surface of the outer cone 23. As a result, an escape zone
263 that extends over the entire depth of the circumferential
seal 5 is formed, which zone allows flexible expansion of the
circumferential seal 5 during assembly, In other words in the
unstressed state. When pressure is applied, the seal is pressed
in the direction of the inner wall 261, wherein the sealing
effect is further reinforced by fluid that penetrates into the

escape zone.
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Claims

Connection arrangement for connecting a pipeline (4), the
arrangement having a screw connection body (1) having a
pipe holder (16) for the pipeline, a union nut (3) that can
be screwed onto the screw connection body(l), as well as a
cutting ring (2) disposed between the screw connection body
(1) and the union nut (3) , wherein the cutting ring (2)
has an outer cone (23) that interacts with an Inner cone
(18) of the pipe holder (16) of the screw connection body
(1) in such a manner that the outer cone (23) i1s deformed
radially inward in some regions when the union nut (3) Iis
tightened, and cuts into material of the pipeline (4) with
at least one cutting edge(25), with a notching effect, with
shape fit, and wherein the cutting ring (2) has an
essentially radial contact surface (24), adjacent to the
outer cone (23), which surface limits tightening against a
face surface (19)of the screw connection body (1), and
wherein an elastomer circumferential seal (5) i1s disposed
in a ring groove (26) in the region of the outer cone (23)
of the cutting ring (2), for contact inside the inner cone
(18) of the pipe holder of the screw connection body (1),

characterized in that
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the ring groove (26), which accommodates the elastomer
circumferential seal (5), is disposed in the outer cone
(23) of the cutting ring (2), at a distance from its radial
contact surface (24), wherein a ring surface (27) 1s formed
between the ring groove (26) and the contact surface (24),
wherein a projection (264) that projects into the ring
groove (26) is formed on an inner wall (261) of the ring

groove (26), thereby forming an undercut.

Connection arrangement according to claim 1, characterized
in that the width of the ring surface (27) amounts to at

least 0.4 mm.

Connection arrangement according to claim 1 or 2,
characterized in that the inner wall (261) of the ring
groove (26), which the inner wall faces the contact surface
(24), encloses an angle o of less than or equal to 90

degrees with the ring surface (27).

Connection arrangement according to one of the
aforementioned claims, wherein an outer mantle surface of

the projection (264) continues the ring surface (27).
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Connection arrangement according to one of the
aforementioned claims, characterized in that an outer wall
(262) of the ring groove (26), which faces away from the
contact surface (24), encloses an angle [ of greater than
90 degrees with the outer cone surface that borders on the
ring groove (26), at least in a region that borders on the

outer cone (23).

Connection arrangement according to claim 5, characterized
in that the transition between the ring groove (26) and the

outer cone (23) is configured to be rounded off.

Connection arrangement according to claim 5, characterized
in that the transition between the ring groove (26) and the
outer cone (23) is configured at a right angle, wherein the
outer wall (262) of the ring groove (26) has a straight

contour iIn cross-section, at least iIn some regions.

Connection arrangement according to claim 7, characterized
in that the outer wall (262) of the ring groove (26), which
faces away from the contact surface (24), encloses an angle
of 90 degrees with the center axis of the line (4), at

least iIn a region bordering on the outer cone (23).
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Connection arrangement according to one of the
aforementioned claims, characterized in that the depth of
the ring groove (26) amounts to at least 15 percent of the

cutting ring depth i1n this region.

10. The connection arrangement according to claim 6 or claim 9,

11.

wherein the outer wall (262) of the ring groove (26) has an

S-shaped contour In cross-section.

Cutting ring for use In a connection arrangement according
to any one of the aforementioned claims, having the outer
cone that is delimited by the radial contact surface and
the ring groove (26) being disposed in the outer cone (23),
at a distance from the radial contact surface (24), wherein
the ring groove is configured to accommodate the elastomer
circumferential seal (5), and wherein

the ring surface (27) is formed between the ring
groove (26) and the contact surface (24), and the width of
the ring surface (27)amounts to at least 0.4 mm; and the
projection (264) that projects into the ring groove (26) is
formed on the inner wall (261) of the ring groove (26),

thereby forming an undercut.
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The cutting ring according to claim 11, wherein an outer
wall (262) of the ring groove (26), which faces away from
the contact surface (24), encloses an angle B of greater
than 90 degrees with the outer cone (23) that borders on
the groove, at least In a region that borders on the outer

cone (23).

The cutting ring according to claim 11 or claim 12, wherein
the outer wall of the ring groove has an S-shaped contour

in cross-section.



