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Assembly comprising a translationally and rotationally immobile link axis, engine

attachment or aircraft comprising such an assembly

The present application relates to an assembly comprising a translationally and rotationally
immobile link axis and an engine attachment or an aircraft comprising such an assembly.
According to a configuration that can be seen in figures 1 and 2, an aircraft 10 comprises
several engine assemblies 12 which are positioned under the wings 14 of the aircraft 10.

An engine assembly 12 comprises an engine 16, a nacelle (not represented in figure 2)
positioned around the engine 16 and a pylon 18 which ensures the link between the engine
16 and the rest of the aircraft 10, notably the wings 14.

The pylon 18 comprises a primary structure 20 which is linked to the engine 16 by a front
engine attachment 22, a rear engine attachment 24 and a pair of torque arms 26 which
ensure the absorption of the thrust loads.

According to an embodiment that can be seen in figure 3, the front engine attachment 22
comprises a plate 28, secured to the pylon 18, which has two clevises 30 disposed on either
side of the pylon 18, and two connecting rods 32, which each link one of the clevises 30 of
the plate 28 to a clevis 34 secured to a casing of the engine 16. Thus, each connecting rod 32
is linked to one of the clevises 30 of the plate 28 by a first link axis 36 and to one of the
clevises 34 of the engine 16 by a second link axis 38.

According to an embodiment that can be seen in figure 4 and that is described in detail in
the document FR3014971, an assembly between the clevis 34 secured to the engine 16 and
the connecting rod 32 comprises a link axis 38 mounted in a first guiding ring 40 inserted
into a first branch 34.1 of the clevis 34 and in a second guiding ring 42 inserted into a second
branch 34.2 of the clevis 34, the link axis 38 supporting, between the first and second
branches 34.1 and 34.2, a ball joint link 44 configured to link the connecting rod 32 and the
link axis 38.

The first guiding ring 40 comprises, at a first end, an outer flange ring 40.1 configured to bear
against an inner face 34.1l of the first branch 34.1 and, at a second end, a shoulder 40.2

configured to block translation of the link axis 38 in a first direction. The second guiding
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ring 42 comprises, at a first end, an outer flange ring 42.1 configured to bear against an inner

face 34.2| of the second branch 34.2.
The link axis 38 is a cylinder which has an axis A38, a first transverse face 38.1, substantially
at right angles to the axis A38, configured to bear against the shoulder 40.2 of the first
guiding ring 40 and a second transverse face 38.2 substantially at right angles to the axis
A38.
The assembly also comprises a blocking device 46 configured to block translation of the link
axis 38 in a second direction which, together with the shoulder 40.2, allows the link axis 38
to be immobilized in translation.
The blocking device 46 comprises:
- an extension 48 of the second guiding ring 42 which has a tapped internal bore 48.1
and notches 48.2,
- a blocking screw 50 that is screwed into the extension 48 which has a front face 50.1
bearing against the second transverse face 38.2 of the link axis 38 and a rear part 50.2
of hexagonal section allowing the screw 50 to be screwed,
- a lock washer 52 comprising an aperture 52.1 which is fitted onto the hexagonal rear
part 50.2 of the screw 50 and two diametrically opposed tongues 52.2, which are
housed in notches 48.2 of the extension 48 to immobilize the screw 50 in rotation with
respect to the extension 48,
- an outer elastic stop ring 54 which is housed partially in an annular groove formed in
the rear part 50.2 of the screw 50, allowing the lock washer 52 to be immobilized in
the notches 48.2 of the extension 48, and
- a pin 56 which passes through the extension 48 and the rear part 50.2 of the screw 50
to immobilize the screw 50 in rotation with respect to the extension 48.
This embodiment generates an offset D, with respect to the outer face of the branch of the
clevis, significant given the stacking of the lock washer 52, of the outer elastic stop ring 54
and of the pin 56.
The documents FR3077560 and US2019241272 propose a solution that aims to reduce the
offset.
However, as is described in the document FR3014971, the solution described in the
document FR3077560 comprises a large number of parts, which tends to increase the

complexity of assembly and removal.
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The present invention aims to remedy all or some of the drawbacks of the prior art.

To this end, the subject of the invention is an assembly comprising a link axis, a first guiding
ring supporting the link axis, positioned in a first branch of a clevis, a second guiding ring
supporting the link axis, positioned in a second branch of the clevis, comprising a tubular
body and a tubular extension protruding with respect to an outer face of the second branch.
According to the invention, the tubular extension of the second guiding ring comprises an
outer circumferential face having a threaded portion. Complementing this, the assembly
comprises a nut configured to be screwed onto the threaded portion of the tubular
extension of the second guiding ring and an immobilization system configured to immobilize
the nut in translation and/or in rotation, the nut and the link axis being linked by a complete
link that is not removable or that forms a single-piece part.

The invention makes it possible to obtain an assembly with a reduced number of parts which
facilitates the mounting and removal thereof.

According to another feature, the link axis and the nut are linked by at least one weld to
obtain a complete non-removable link.

According to a first variant, the nut comprises a transverse wall having an inner face oriented
toward a transverse face of the link axis and linked thereto by at least one weld of surface
type.

According to one procedure, the weld of surface type is obtained by friction welding.
According to a second variant, the nut comprises an inner flange ring having an inner edge
adjacent to the link axis and linked thereto by at least one circumferential weld forming a
weld bead extending over at least a part of the circumference of the link axis.

According to one configuration, the circumferential weld extends continuously over all the
circumference of the link axis.

According to one procedure, the circumferential weld is obtained by welding using an energy
beam.

According to another embodiment, the link axis and the nut are linked by a force-fitting to
obtain the complete non-removable link.

According to another feature, the immobilization system comprises a washer with foldable
spurs comprising a ring positioned around the tubular extension between the nut and the

second branch in operation, first foldable spurs configured to be folded against an outer
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circumferential wall of the nut in operation and second foldable spurs configured to be

folded against a peripheral face of the second branch in operation.
Also a subject of the invention is an engine attachment or an aircraft comprising an assembly
according to one of the above features.
Other features and advantages will emerge from the following description of the invention,
given purely by way of example, in light of the attached drawings in which:
- figure 1 is a side view of an aircraft,
- figure 2 is a schematic side view representation of a propulsion assembly linked to a
wing which illustrates an embodiment,
- figure 3 is a perspective view of a front engine attachment which illustrates an
embodiment,
- figure 4 is a cross-section of an assembly of an engine attachment which illustrates an
embodiment of the prior art,
- figure 5 is a schematic cross-section of an assembly of an engine attachment which
illustrates a first embodiment of the invention,
- figure 6 is a side view of the assembly that can be seen in figure 5,
- figure 7 is a cross-section of a part of an assembly of an engine attachment which
illustrates a second embodiment of the invention,
- figure 8 is a cross-section of a part of an assembly of an engine attachment which
illustrates a third embodiment of the invention,
- figure 9 is a perspective view of a link axis and of a nut before the force-fitting thereof
illustrating a fourth embodiment of the invention,
- figure 10 is a longitudinal cross-section of the link axis and of the nut that can be seen
in figure 9 before the force-fitting thereof,
- figure 11 is a perspective view of the link axis and of the nut that can be seen in figure
9 after the force-fitting thereof,
- figure 12 is a longitudinal cross-section of the link axis and of the nut that can be seen
in figure 9 after the force-fitting thereof,
- figure 13 is a diagram showing the various steps of mounting an assembly of an
engine attachment illustrating an embodiment of the invention.
According to an embodiment illustrated in figure 5, a part of a front engine attachment 60

comprises a clevis 62, secured to an aircraft engine (or to one of its casings), having first and
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second branches 64, 66, linked by a link 68 to a connecting rod 70 which is itself linked to a

primary structure of an aircraft pylon. The link 68 comprises a link axis 72, which supports, in
a central part, a ball joint linking the link axis 72 and the connecting rod 70, and first and
second guiding rings 74, 76, disposed on either side of the ball joint, linking the link axis 72
and the branches 64, 66 of the clevis 62.

The first branch 64 comprises an inner face 64l, oriented toward the second branch 66, and
an outer face 64E parallel to the inner face 64l. The second branch 66 comprises an inner
face 661, oriented toward the first branch 64, and an outer face 66E parallel to the inner face
661. According to one configuration, the outer face 64E of the first branch 64 is difficult to
access and the link axis 72 is introduced via the outer face 66E of the second branch 66.

The first branch 64 supports the first guiding ring 74 which has a tubular body 74.1 and an
outer flange ring 74.2, at a first end of the tubular body 74.1, bearing in operation against
the inner face 641 of the first branch 64. The tubular body 74.1 has an internal diameter D74.
The second branch 66 supports the second guiding ring 76 which has a tubular body 76.1, an
outer flange ring 76.2, at a first end of the tubular body 76.1, bearing in operation against
the inner face 66l of the second branch 66 and a tubular extension 78, in the extension of
the tubular body 76.1, protruding with respect to the outer face 66E of the second branch
66. The tubular body 76.1 has an internal diameter D76 substantially identical to the internal
diameter D74 of the first guiding ring 74.

The link axis 72 is a cylinder which has an axis A72.

For the rest of the description, a longitudinal direction is a direction parallel to the axis A72
and a radial direction is a direction at right angles to the axis A72. A longitudinal plane is a
plane containing the axis A72 and a transverse plane is a plane at right angles to the axis
A72. Finally, a surface is said to be circumferential if it extends around the axis A72 and a
surface is said to be transverse if it extends in a plane approximately at right angles to the
axis A72.

The link axis 72 also comprises a cylindrical circumferential surface 72E, a first transverse
face 72.1 substantially at right angles to the axis A72 and a second transverse face 72.2
substantially at right angles to the axis A72.

The link axis 72 has an outer diameter D72 substantially equal to the internal diameters D74,

D76 of the first and second guiding rings 74, 76.
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Apart from the second guiding ring 76, the other elements of the link 68 can be identical to

those of the prior art.

Although described as applied to a front engine attachment 60, the invention is not limited
to that application. Thus, the invention can be applied to any assembly comprising a link axis,
such as, for example, an assembly between first and second parts of an engine attachment
or of a wing attachment, the first part (corresponding to the clevis 62 in figure 5) being
directly or indirectly linked to the engine, to the primary structure of a pylon or to the wings
of the aircraft, the second part (corresponding to the connecting rod 70 in figure 5) being
directly or indirectly linked to a part of the aircraft different to that to which the first part
out of the engine, the primary structure of the pylon or the wing of the aircraft is linked.

The tubular extension 78 of the second guiding ring 76 comprises a transverse rim 78.1 and
an outer circumferential face 78E having a threaded portion 80.

The tubular extension 78 and the tubular body 76.1 of the second guiding ring 76 have the
same internal diameter.

The threaded portion 80 has a length L80 approximately equal to the length of the tubular
extension 78 protruding with respect to the outer face 66E of the second branch 66 when
the outer flange ring 76.2 is bearing against the inner face 661 of the second branch 66.

The assembly also comprises a blocking system 82 for blocking translation and rotation of
the link axis 72 which comprises a nut 84 that is screwed onto the threaded portion 80 of the
tubular extension 78 of the second guiding ring 76, and an immobilization system 86
configured to immobilize the nut 84 in translation and/or rotation.

According to a particular feature of the invention, the nut 84 and the link axis 72 are linked
by a complete non-removable link or form a single-piece part such that the nut 84 and the
link axis 72 are immobile relative to one another.

According to one embodiment, the nut 84 comprises an outer circumferential wall 84E, an
inner circumferential wall 84l, a first transverse face 84.1 oriented toward the second branch
66 in operation and a second transverse face 84.2 opposite the first transverse face 84.1.
The inner circumferential wall 841 has a tapping configured to be screwed onto the threaded
portion 80 of the tubular extension 78.

The first and second transverse faces 84.1, 84.2 are approximately at right angles to the axis

A72.
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The outer circumferential wall 84E of the nut 84 comprises at least one flat 88. According to

one configuration, the outer circumferential wall 84E of the nut 84 comprises several flats 88
(that can be seen in figure 6) distributed over its circumference. As an example, the outer
circumferential wall 84E of the nut 84 has a hexagonal section.

According to one embodiment, the immobilization system 86 comprises a washer with
foldable spurs 90 (that can be seen in figures 6 to 9).

According to a configuration that can be seen in figure 6, the second branch 66 comprises a
peripheral face 91, linking the outer and inner faces 66E, 66l, comprising a cylindrical portion
91.1 extended on either side by two substantially flat faces 91.2, 91.3.

The washer with foldable spurs 90 comprises a ring 92 in the form of a disk, having an outer
edge and a cylindrical inner edge whose diameter is greater than the outer diameter of the
tubular extension 78, first foldable spurs 94.1, provided on the outer edge of the ring 92,
configured to be folded against the outer circumferential wall 84E of the nut 84 in operation
and second foldable spurs 94.2, provided on the outer edge of the ring 92, configured to be
folded against the peripheral face 91 of the second branch 66. In operation, the ring 92 of
the washer with foldable spurs 90 is inserted between the second branch 66 and the nut 84.
According to one configuration, the washer with foldable spurs 90 comprises two second,
diametrically opposite foldable spurs 94.2 and two first diametrically opposite foldable spurs
94.1, equidistant from the second foldable spurs 94.2.

Obviously, the invention is not limited to this immobilization system 86 for the nut 84. As a
variant or in complement, the immobilization system 86 could comprise a pin passing
through the nut 84, the tubular extension 78 and the link axis 72.

According to a first embodiment, the link axis 72 and the nut 84 are of a single piece and
produced from a single block of material.

According to this first embodiment, the link axis 72 and the nut 84 are produced by
machining, by 3D printing or by any other method.

According to this first embodiment, the second transverse face 72.2 of the link axis 72 and
the second transverse face 84.2 of the nut 84 are in the same transverse plane. The block of
material forming the link axis 72 and the nut 84 also comprises a transverse wall 96 linking
the link axis 72 and the nut 84. Thus, the transverse wall 96, the link axis 72 and the nut 84
delimit a longitudinal groove 98 which extends over all the circumference of the link axis 72,

configured to house the tubular extension 78.
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According to second and third embodiments that can be seen in figures 7 and 8, the link axis

72 and the nut 84 are linked by at least one weld 100.1, 100.2 so as to be linked by a
complete non-removable link.

According to a second embodiment that can be seen in figure 7, the nut 84 comprises a
transverse wall 102 positioned in the extension of the second transverse face 84.2 of the nut
84, blocking the nut 84 so as to delimit, with the inner circumferential wall 84l, a housing
configured to house the end of the link axis 72 and the tubular extension 78 in operation.
The transverse wall 102 has an inner face 102l oriented toward the second transverse face
72.2 of the link axis 72 and linked thereto by at least one weld 100.1 of surface type.
According to one procedure, the weld 100.1 of surface type is obtained by friction welding.
According to a third embodiment that can be seen in figure 8, the nut 84 comprises an inner
flange ring 104, positioned in the extension of the second transverse face 84.2 of the nut 84,
protruding with respect to the inner circumferential wall 841, having an inner edge 104.1
adjacent to the outer circumferential surface 72E of the link axis 72.

The second transverse face 72.2 of the link axis 72 and the second transverse face 84.2 of
the nut 84 being positioned in one and the same plane, the inner edge 104.1 of the inner
flange ring 104 of the nut 84 and the outer circumferential surface 72E of the link axis 72 are
linked by at least one circumferential weld 100.2 forming a weld bead which extends over at
least a part of the circumference of the link axis 72. According to one configuration, the
circumferential weld 100.2 extends continuously over the entire circumference of the link
axis 72.

According to one procedure, the circumferential weld 100.2 is obtained by welding using an
energy beam, such as an electron beam.

According to a fourth embodiment illustrated by figures 9 to 12, the link axis 72 and the nut
84 are linked by a force-fitting 106 so as to obtain a complete non-removable link. According
to one procedure, the force-fitting is a cold fitting using liquid nitrogen. To this end, before
they are fitted together, the nut 84 comprises an inner flange ring 108, positioned in the
extension of the second transverse face 84.2 of the nut 84, protruding with respect to the
inner circumferential wall 84l, having an internal diameter D108 slightly smaller than the
external diameter D72 of the link axis 72.

According to these various embodiments, the assembly formed by the link axis 72 and the

nut 84 comprises an inner flange ring 104, 108 or a transverse wall 96, 102 linking the link
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axis 72 and the nut 84 so as to delimit a longitudinal groove 98 which extends over the entire

circumference of the link axis 72, configured to house the tubular extension 78.

Since the nut 84 and the link axis 72 form a single-piece assembly and the nut 84 is
immobilized in translation and in rotation with respect to the clevis 62, the link axis 72 is also
immobilized in translation and in rotation with respect to the clevis 62.

The invention also makes it possible to obtain an assembly with a reduced number of parts
which facilitates mounting and removal.

In figure 9, a method for mounting the assembly is described.

In a first step, the second guiding ring 76 is inserted into a bore of the second branch 66 and
the first guiding ring 74 is inserted into a bore of the first branch 64. The order of insertion of
the first and second guiding rings 74, 76 could be reversed. The outer flange rings of the first
and second guiding rings 74, 76 bear against the inner faces 64l, 66l of the first and second
branches 64, 66. The tubular extension 78 of the second guiding ring 66 protrudes with
respect to the outer face 66E of the second branch 66.

In a second step, the connecting rod 70 is positioned between the first and second branches
64, 66.

In a third step, the washer with foldable spurs 90 is positioned around the tubular extension
78.

In a fourth step, the link axis 72 is inserted into the second guiding ring 66, into the
connecting rod 70 then into the first guiding ring 64. The nut 84 is screwed onto the tubular
extension 78 to the bottom of the thread until there remains only a small space between the
second branch 66 and the nut 84, sufficient however to contain the washer with foldable
spurs 90.

In a fifth step, the first foldable spurs 94.1 are folded to 90° against the flats 88 of the outer
circumferential face 84E of the nut 84 and the second foldable spurs 94.2 are folded against
the lateral face 91 of the second branch 66.

Then, the nut 84 and the link axis 72 are immobilized in rotation and in translation.
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CLAIMS

1. An assembly comprising a link axis (72), a first guiding ring (74) supporting the link
axis (72) positioned in a first branch (64) of a clevis (62), a second guiding ring (76)
supporting the link axis (72), positioned in a second branch (66) of the clevis (62),
comprising a tubular body (76.1) and a tubular extension (78) protruding with respect to
an outer face (66E) of the second branch (66), wherein the tubular extension (78) of the
second guiding ring (76) comprises an outer circumferential face (78E) having a threaded
portion (80), wherein the assembly comprises a nut (84) configured to be screwed onto
the threaded portion (80) of the tubular extension (78) of the second guiding ring (76)
and an immobilization system (86) configured to immobilize the nut (84) in translation
and/or in rotation and wherein the nut (84) and the link axis (72) are linked by a complete
link that is not removable or that forms a single-piece part.

2. The assembly as claimed in claim 1, wherein the link axis (72) and the nut (84) are
linked by at least one weld (100.1, 100.2) to obtain the complete non-removable link.

3. The assembly as claimed in the preceding claim, wherein the nut (84) comprises a
transverse wall (102) having an inner face (102l) oriented toward a transverse face (72.2)
of the link axis (72) and linked thereto by at least one weld (100.1) of surface type.

4. The assembly as claimed in the preceding claim, wherein the weld (100.1) of surface
type is obtained by friction welding.

5. The assembly as claimed in claim 2, wherein the nut (84) comprises an internal flange
ring (104) having an inner edge (104.1) adjacent to the link axis (72) and linked thereto by
at least one circumferential weld (100.2) forming a weld bead extending over at least a
part of the circumference of the link axis (72).

6. The assembly as claimed in the preceding claim, wherein the circumferential weld
(100.2) extends continuously over all the circumference of the link axis (72).

7. The assembly as claimed in claim 5 or 6, wherein the circumferential weld (100.2) is
obtained by welding using an energy beam.

8. The assembly as claimed in claim 1, wherein the link axis (72) and the nut (84) are
linked by a force-fitting (106) to obtain the complete non-removable link.

9. The assembly as claimed in one of the preceding claims, wherein the immobilization

system (86) comprises a washer with foldable spurs (90) comprising a ring (92) positioned
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around the tubular extension (78) between the nut (84) and the second branch (66) in

operation, first foldable spurs (94.1) configured to be folded against an outer
circumferential wall (84E) of the nut (84) in operation and second foldable spurs (94.2)
configured to be folded against a peripheral face (91) of the second branch (66) in
operation.

10. An engine attachment comprising an assembly as claimed in one of the preceding
claims.

11. An aircraft comprising an assembly as claimed in one of claims 1 to 9.
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