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Description

BACKGROUND

1. Technical Field

[0001] This disclosure relates generally to methods
and assemblies for forming an annular object.

2. Background Information

[0002] A modern aircraft propulsion system for an air-
plane such as a commercial airliner includes a nacelle for
housing a gas turbine engine. The nacelle typically in-
cludes an inlet lip (e.g., a nose lip) at an upstream end of
the nacelle. This inlet lip is provided to form an inlet for
directing incoming air into the gas turbine engine. The
inlet lip has an annular body, which is preferably formed
from a single sheet of material. While various methods
are known in the art for forming an inlet lip, there is still
room in the art for improvement.
[0003] WO 2015/004152 discloses a method and ap-
paratus for forming an annular part comprising the steps
of forming a conical or frusto-conical preformwith at least
one open end, initiating an actuation means to cause
relative coaxial movement only between a punch, a
clampingmeans and a grippingmeans thereby clamping
a large diameter end of the preform in the clamping
means and gripping a second small diameter end of
thepreform in thegrippingmeansand inserting thepunch
in an axial direction into the large diameter open end of
the preform until the external surface of the punch en-
gages the internal surface of the preform, causing rela-
tive co-axial movement between the grippingmeans and
the punch so that the portion of the wall of the preform
between the punch and the gripping means is formed
over the leading edge of the punch.

SUMMARY OF THE DISCLOSURE

[0004] According to an aspect of the present invention,
a method is provided for forming an annular object in
accordance with claim 1.
[0005] The die clamp angle may be less than the pre-
form angle.
[0006] The die clamp angle may be between fifteen
degrees and twenty-five degrees.
[0007] The preform angle may be between twenty-five
degrees and forty degrees.
[0008] Theexternal die assemblymay include an inner
clamp member and an outer clamp member. The frusto-
conical preform may be clamped between an outer sur-
face of the inner clamp member and an inner surface of
the outer clamp member. The outer surface of the inner
clamp member may be angularly offset from the axis by
an external die angle that is different that the die clamp
angle.
[0009] The external die angle may be equal to the

preform angle.
[0010] The frustoconical preform may be configured
from or otherwise include metal.
[0011] The annular object may be configured as or
otherwise include an inlet lip of an aircraft propulsion
system nacelle.
[0012] The method may also include a step of anneal-
ing the externally drawn body following the translating of
the die assembly.
[0013] The die clamp angle may be less than the ex-
ternal die angle.
[0014] The surface of the external die assembly may
be an outer surface of the inner clamp member.
[0015] The foregoing features and the operation of the
inventionwill becomemore apparent in light of the follow-
ing description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a sectional illustration of an assembly for
forming an annular object, which assembly is sche-
matically depicted with actuators.
FIG. 2 is a sectional illustration of a punch.
FIG. 3 is a sectional illustration of an external die
assembly.
FIG. 4 is a sectional illustration of an internal die
assembly.
FIG. 5 is a flow diagram of a method for forming an
annular object.
FIG. 6 is a sectional illustration of a frustoconical
preform.
FIG. 7 is a sectional illustration of the external die
assembly clamped onto the frustoconical preform.
FIGS 8‑11 are sectional illustration of the assembly
of FIG. 1 at different stages during the formation of
the annular object.
FIG. 12 is a side illustration of an aircraft propulsion
system.

DETAILED DESCRIPTION

[0017] FIG. 1 illustrates an assembly 20 for forming an
annular object. An example of the annular object is an
inlet structure or an inlet lip of the inlet structure of a
nacelle for an aircraft propulsion system, an exemplary
embodiment of which is described below in further detail
with respect to FIG. 12. The present disclosure, however,
is not limited to the foregoing exemplary annular object
configuration nor to aircraft propulsion system applica-
tions.
[0018] The formation assembly 20 of FIG. 1 includes a
punch22, anexternal die assembly 24andan internal die
assembly 26. The formation assembly 20 may also in-
clude an actuation system configured to move (e.g.,
translate) one or more of the formation assembly com-
ponents 22, 24, 26 along an axis 28; e.g., an axial center-

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 3 858 509 B1 4

line of the formation assembly 20 and/or the annular
object to be formed.
[0019] The punch 22 is configured as a tubular body.
The punch 22 of FIG. 2, for example, extends circumfer-
entially about (e.g., completely around) the axis 28 so as
to form a full hoop punch body. The punch 22 extends
axially along theaxis28 fromapunchfirst (e.g., base)end
30 to a punch second (e.g., distal) end 32. The punch 22
extends radially between a (e.g., tubular) punch outer
surface 34 and a (e.g., tubular) punch inner surface 36.
The punch inner surface 36 forms a punch bore 38 in the
punch 22, which punch bore 38 extends axially along the
axis 28 at least partially into or through the punch 22 from
thepunchsecondend32 towardsor to thepunchfirst end
30.
[0020] The punch outer and inner surfaces 34 and 36
maymeet andmay be joined together at a (e.g., annular)
blunt, curved and/or otherwise eased edge 40 of the
punch 22 at the punch second end 32. The punch inner
surface 36 and the punch outer surface 34 may each be
shaped to substantially follow a finished geometry of the
annular object to be formed. The punch outer and inner
surfaces34and36of FIG. 2 are shaped such that a radial
width 42 of at least a portion (e.g., axial length), or an
entirety of, a sidewall 44of thepunch22 radially tapers as
the punch 22 extends axially along the axis 28 to the
punch second end 32.
[0021] Referring to FIG. 3, the external die assembly
24 includes an inner clamp member 46 and an outer
clamp member 48.
[0022] The inner clampmember 46 is configured as an
annular body with a base 50 and a flange 52; e.g., an
annular rim. The inner clamp member 46 of FIG. 3, for
example, extends circumferentially about (e.g., comple-
tely around) the axis 28 so as to form a full hoop inner
clamp member body. The inner clamp member 46 ex-
tends axially along the axis 28 from an inner clamp
member first end 54 to an inner clamp member second
end 56. The base 50 of the inner clamp member 46
extends radially between an inner clamp member inner
surface 58 and an inner clampmember outer surface 60.
The inner clampmember outer surface 60 of FIG. 3 has a
frustoconical geometry. The inner clamp member outer
surface 60 of FIG. 3, for example, tapers radially inward
as that surface 60 extends axially along the axis 28 to the
inner clamp member second end 56.
[0023] The inner clamp member outer surface 60 is
angularly offset from the axis 28 by an inner clamp
member angle 62; e.g., an external die angle. This inner
clamp member angle 62 may be an acute angle. The
inner clamp member angle 62, for example, may be
greater than (or equal to) twenty-five degrees (25°)
and less than (or equal to) forty degrees (40°); e.g., the
angle 62 may be equal to thirty degrees (30°).
[0024] The flange 52 is located at the inner clamp
member first end 54. The flange 52 projects radially
out from the base 50 and may be axially adjacent an
edge of the inner clamp member outer surface 60.

[0025] The outer clampmember 48 is configured as an
annular body. The outer clamp member 48 of FIG. 3, for
example, extends circumferentially about (e.g., comple-
tely around) the axis 28 so as to form a full hoop outer
clamp member body. The outer clamp member 48 ex-
tends axially along the axis 28 from an outer clamp
member first end 64 to an outer clamp member second
end 66. The outer clamp member 48 extends radially
between anouter clampmember inner surface 68 andan
outer clamp member outer surface 70. The outer clamp
member inner surface 68 of FIG. 3 has a frustoconical
geometry. The outer clamp member inner surface 68 is
shaped and dimensioned to compliment (e.g., substan-
tially mirror) the geometry of the inner clamp member
outer surface 60. The outer clampmember inner surface
68 may thereby engage the inner clamp member outer
surface 60 as described below in further detail.
[0026] Referring to FIG. 4, the internal die assembly 26
includes an internal die clamp 72 and an internal die 74.
[0027] The internal die clamp 72 extends axially along
the axis 28 from a die clamp first end 76 to a die clamp
secondend78.The internal die clamp72extends radially
outward to a die clamp outer surface 80. This die clamp
outer surface 80 extends circumferentially about (e.g.,
completely around) the axis 28. The die clamp outer
surface 80 of FIG. 4 has a frustoconical geometry. The
die clamp outer surface 80 of FIG. 4, for example, tapers
radially inward as that surface 80 extends axially along
the axis 28 from thedie clampfirst end 76 to the die clamp
second end 78.
[0028] The die clamp outer surface 80 is angularly
offset from the axis 28 by a die clamp angle 82. This
die clampangle 82may beanacute angle. The die clamp
angle 82 is different (e.g., less) than the inner clamp
member angle 62 (see FIG. 3). The die clamp angle
82, for example, may be greater than (or equal to) fifteen
degrees (15°) and less than (or equal to) twenty-five
degrees (25°); e.g., the angle 82 may be equal to twenty
degrees (20°).
[0029] The internal die 74 may have a generally cup-
shaped body; e.g., a body with a generally U or V shaped
cross-sectional geometry. The internal die 74 of FIG. 4,
for example, includesa tubular rim84andabase86; e.g.,
an end cap / base plate.
[0030] The tubular rim 84 extends circumferentially
about (e.g., completely around) the axis 28. The tubular
rim 84 extends axially along the axis 28 from an internal
die first end 88 to the base 86, which is disposed at an
internal die second end 90. The tubular rim 84 extends
radially between an internal die outer surface 92 and an
internal die inner surface 94. The internal die inner sur-
face 94 forms an aperture 96 (e.g., an indentation, pock-
et, etc.) in the internal die 74, which aperture 96 extends
(e.g., partially) into the internal die 74 from the internal die
first end 88 to the base 86. The internal die inner surface
94ofFIG.4hasa frustoconical geometry.The internal die
inner surface 94 is shaped and dimensioned to compli-
ment (e.g., substantially mirror) the geometry of the die
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clamp outer surface 80. The internal die inner surface 94
may thereby engage the die clamp outer surface 80 as
described below in further detail.
[0031] The actuation system of FIG. 1 includes one or
more actuators 98‑102; e.g., linear actuators. Each of
these actuators 98‑102 is configured to hold and/or axi-
ally translate a respective one of the formation assembly
components 22, 46, 48, 72, 74 along the axis 28. Each
actuator 98‑102 may by hydraulically, pneumatically an-
d/or electromechanically driven.
[0032] FIG. 5 is a flow diagram of a method 500 for
forming the annular object. Thismethod 500 is described
belowwith reference to the formationassembly20ofFIG.
1. However, the method 500 is not limited to using the
exemplary formation assembly described above.
[0033] In step 502, a frustoconical preform 104 is pro-
vided as shown, for example, in FIG. 6. This frustoconical
preform104maybeconstructed fromsheetmaterial.The
frustoconical preform 104, for example, may be con-
structed from a sheet of metal; e.g., sheet metal. Exam-
ples of themetal include, but are not limited to, aluminum
(Al), titanium (Ti), or an alloy one ormore of the foregoing
metals.
[0034] The frustoconical preform 104 of FIG. 6 is con-
figured as a tubular body. The frustoconical preform 104
of FIG. 6, for example, extends circumferentially about
(e.g., completely around) the axis 28 so as to form a full
hoop preform body. The frustoconical preform 104 ex-
tends axially along the axis 28 from a preform first end
106 to a preform second end 108. The frustoconical
preform 104 extends radially between a preform outer
surface110andapreform inner surface112.Thepreform
inner surface 112 forms a preform bore 114 in the frus-
toconical preform 104, which preform bore 114 extends
axially along the axis 28 through the frustoconical pre-
form 104 from the preform first end 106 to the preform
second end 108.
[0035] The frustoconical preform 104 and its surfaces
110 and 112 taper radially inwards as each of those
elements 104, 110, 112 extends from the preform first
end 106 to thepreformsecondend108. Thus, a diameter
116 of the frustoconical preform 104 at the preform first
end 106 is greater than a diameter 118 of the frustoco-
nical preform 104 at the preform second end 108.
[0036] One ormore or each preform element 104, 110,
112may be angularly offset from the axis 28 by a preform
angle 120. This preform angle 120 may be an acute
angle. The preform angle 120 may be equal to the inner
clamp member angle 62 (see FIG. 3); e.g., the external
die angle. The preform angle 120 is different (e.g., great-
er) than the die clamp angle 82 (see FIG. 4). The preform
angle 120, for example, may be greater than (or equal to)
twenty-five degrees (25°) and less than (or equal to) forty
degrees (40°); e.g., the angle 120 may be equal to thirty
degrees (30°).
[0037] In step 504, the frustoconical preform 104 is
clamped with (e.g., by) the external die assembly 24 as
shown, for example, in FIG. 7. A portion of the frustoco-

nical preform 104 at (e.g., on, adjacent or proximate) the
preform first end 106, for example, is clamped between
the inner clamp member outer surface 60 and the outer
clamp member inner surface 68. More particularly, the
base 50 of the inner clamp member 46 may be inserted
into the preform bore 114 such that the inner clamp
member outer surface 60 radially engages (e.g., con-
tacts) the preform inner surface 112 at the preform first
end 106. The outer clamp member 48 may then be
translated axially along the axis 28 until the outer clamp
member inner surface 68 radially engages (e.g., con-
tacts) the preform outer surface 110 at the preform first
end 106. The frustoconical preform 104 may thereby be
clamped radially between the clampmembers 46and48.
[0038] In step 506, the frustoconical preform 104 is
externally drawn to provide an externally drawn object
122 (see FIG. 9) as shown, for example, in the sequence
of FIGS. 8 and 9. The external die assembly 24, which is
clamped onto the frustoconical preform104, is translated
axially along theaxis 28 to draw the frustoconical preform
104 onto the punch outer surface 34 and the die clamp
outer surface 80. The external die assembly 24, in other
words, pulls the frustoconical preform 104 over and
shapes the frustoconical preform 104 to the punch outer
surface 34 and the die clamp outer surface 80. The
portion of the frustoconical preform 104 drawn onto /
over the punch outer surface 34 may substantially take
the shape and dimensions of an outer portion of the
finished annular object. The portion of the frustoconical
preform104drawnonto / over thedie clampouter surface
80 is reshaped to increase thediameter 118at thesecond
end 108; e.g., the diameter 118 at the stage in FIG. 9 is
greater than the diameter 118 at the stage in FIG. 8.
[0039] The drawing of the frustoconical preform 104
onto the punch22maybeperformed simultaneouslywith
the drawing of the frustoconical preform 104 onto the die
clamp 72. The method 500 of the present disclosure,
however, is not limited to such a simultaneous drawing.
For example, in other embodiments, the frustoconical
preform 104 may be partially or completely drawn onto
the die clamp 72 before the drawing of the frustoconical
preform 104 onto the punch 22, or vice versa.
[0040] In some embodiments, the translation of the
external die assembly 24 may partially draw the frusto-
conical preform 104 onto the die clamp outer surface 80.
The drawing of the frustoconical preform104 onto the die
clamp outer surface 80 may subsequently be completed
by mating the internal die 74 with the internal die clamp
72.
[0041] In step 508, the internal die 74 is mated with the
internal die clamp72 to clamp theexternally drawnobject
122 as shown, for example, in FIG. 10. A portion of the
externally drawn object 122 at (e.g., on, adjacent or
proximate) the preform second end 108, for example,
is clamped between the die clamp outer surface 80 and
the internal die inner surface 94. More particularly, the
internal die 74may be translated axially along the axis 28
until the internal die inner surface 94 radially engages
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(e.g., contacts) the outer surface 110 at the second end
108. The externally drawn object 122 may thereby be
clamped radially between the internal die clamp 72 and
the internal die 74.
[0042] In step 510, the externally drawnobject 122 is at
least partially (or completely) internally drawn to provide
anannularbody124 (seeFIG.11)asshown, for example,
in the sequence of FIGS. 10 and 11. For example, the
internal die assembly 26, which is clamped onto the
externally drawn object 122, is translated axially along
the axis 28 into the punch bore 38 to at least partially (or
completely) draw the externally drawnobject 122 against
the punch inner surface36. The internal die assembly 26,
in other words, pulls the externally drawn object 122
along and shapes the externally drawn object 122 to
the punch inner surface 36. The portion of the externally
drawn object 122 drawn against the punch inner surface
36 may substantially take the shape and dimensions of
an inner portion of the finished annular object.
[0043] It isworthnoting, by increasing thediameter 118
(see FIGS. 8‑9) at the second end 108 in step 506, the
distance of radial movement of the object’s material is
reduced when pressed against the punch inner surface
36. This in turn may reduce defects in the object’s ma-
terial such as, but not limited to, cracks and wrinkles. In
addition, the internal drawing may be performed without
intermediateannealing step(s), orwitha reducednumber
of intermediate annealing step(s).
[0044] In step 512, the annular body 124 is heat trea-
ted. This heat treatment may be preformed while the
annular body 124 is configured with the formation as-
sembly 20. Alternatively, the heat treatment may be
performed after the annular body 124 is removed from
the formation assembly 20.
[0045] In step 514, the annular body 124 is trimmed to
provide the finished annular object. For example, por-
tions (e.g., see 126 and 128 in FIG. 11) of the annular
body 124 which were used for clamping may be cut off.
[0046] The method 500, of course, may include one or
more additional steps other than those discussed above.
For example, the internal drawing of the externally drawn
object 122 may be performed iteratively and, between
iterations, the object’s material may be annealed or
otherwise heat treated. In another example, one or more
additional finishing operations (e.g., polishing, etc.) may
be performed before or after the trimming step 514. The
method 500 of the present disclosure, therefore, is not
limited to the exemplary steps nor particular sequence of
performing the exemplary steps described above.
[0047] FIG. 12 illustrates an aircraft propulsion system
130 for an aircraft such as, but not limited to, a commer-
cial airliner or a cargo plane. The propulsion system 130
includes a nacelle 132 anda gas turbine engine. This gas
turbine engine may be configured as a highbypass tur-
bofan engine. Alternatively, the gas turbine engine may
be configured as any other type of gas turbine engine
capable of propelling the aircraft during flight.
[0048] The nacelle 132 is configured to house and

provide an aerodynamic cover for the gas turbine engine.
An outer nacelle structure 134 of the nacelle 132 extends
along an axial centerline 136 of the gas turbine engine
between a nacelle forward end 138 and a nacelle aft end
140,whichcenterline136maybecoaxialwith theaxis28.
The nacelle structure 134 of FIG. 12 includes a nacelle
inlet structure 142, one or more fan cowls 144 (one such
cowl visible in FIG. 12) and a nacelle aft structure 146,
which may be configured as part of or include a thrust
reverser system 148. The annular object formed with the
assembly 20 of FIG. 1 and/or the method 500 of FIG. 5
may be configured as a portion of, an entirety of or
otherwise include the inlet structure 142. The annular
object, for example, may be configured as an inlet lip 150
(e.g., a nose lip) of the inlet structure 142.
[0049] While various embodiments of the present in-
vention have been disclosed, it will be apparent to those
of ordinary skill in the art that many more embodiments
and implementations are possible within the scope of the
invention which is defined by the attached claims. For
example, the present invention as described herein in-
cludes several aspects and embodiments that include
particular features. Although these features may be de-
scribed individually, it is within the scope of the present
invention that some or all of these features may be
combined with any one of the aspects and remain within
the scope of the invention which is defined by the at-
tachedclaims.Accordingly, thepresent invention is not to
be restricted except in light of the attached claims.

Claims

1. Amethod for forming an annular object, comprising:

providing a frustoconical preform (104) extend-
ing axially along an axis (28), wherein a sidewall
of the frustoconical preform (104) is angularly
offset from the axis (28) by a preform angle
(120);
clamping the frustoconical preform (104)with an
external die assembly (24), wherein a surface of
the external die assembly (24) abutted against
the frustoconical preform (104) is angularly off-
set from the axis (28) by an external die angle
(62);
translating theexternal die assembly (24) axially
along the axis (28) to externally draw the frus-
toconical preform (104) over an outer surface
(34) of a punch (22) and an outer surface (80) of
a die clamp (72) to provide an externally drawn
body (122), wherein the outer surface (80) of the
die clamp (72) is angularly offset from the axis
(28) by a die clamp angle (82) that is different
than the preform angle (120), and the die clamp
angle (82) is different than the external die angle
(62);
mating a die (74) with the die clamp (72) to
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provide a die assembly (26), wherein the exter-
nally drawn body (122) is clamped radially be-
tween the die (74) and the die clamp (72); and
translating the die assembly (26) axially along
the axis (28) and into a bore (38) of the punch
(22) to at least partially internally draw the ex-
ternally drawn body (122) against an inner sur-
face (36) of the punch (22).

2. The method of claim 1, wherein the die clamp angle
(82) is less than the preform angle (120).

3. The method of claim 1 or 2, wherein the die clamp
angle (82) is betweenfifteendegreesand twenty-five
degrees.

4. The method of any preceding claim, wherein the
preform angle (120) is between twenty-five degrees
and forty degrees.

5. The method of any preceding claim, wherein the
external die assembly (24) includes an inner clamp
member (46) and an outer clamp member (48).

6. The method of claim 5, wherein the frustoconical
preform (104) is clamped between an outer surface
(60) of the inner clamp member (46) and an inner
surface (68) of the outer clamp member (48).

7. The method of claim 6, wherein the outer surface
(60) of the inner clamp member (46) is angularly
offset from the axis (28) by the external die angle
(62).

8. Themethodof claim6or7,wherein thesurfaceof the
external die assembly (24) is an outer surface (60) of
the inner clamp member (46).

9. The method of any preceding claim, wherein the
external die angle (62) is equal to the preform angle
(120).

10. The method of any preceding claim, wherein the
frustoconical preform (104) comprises metal.

11. The method of any preceding claim, wherein the
annular object comprises an inlet lip (150) of an
aircraft propulsion system nacelle (132).

12. Themethod of any preceding claim, further compris-
ing annealing the externally drawn body (122) fol-
lowing the translating of the die assembly (26).

13. The method of any preceding claim, wherein the die
clamp angle (82) is less than the external die angle
(62).

Patentansprüche

1. Verfahren zur Herstellung eines ringförmigen Ge-
genstandes, umfassend:

Bereitstellen einer kegelstumpfförmigen Vor-
form (104), die sich axial entlang einer Achse
(28)erstreckt,wobeieineSeitenwandder kegel-
stumpfförmigen Vorform (104) um einen Vor-
formwinkel (120) von der Achse (28) winkelver-
setzt ist;
Einklemmen der kegelstumpfförmigen Vorform
(104) mit einer externen Matrizenanordnung
(24), wobei eine Fläche der externen Matrizen-
anordnung (24), die an der kegelstumpfförmige
Vorform (104) anliegt, um einen externen Matri-
zenwinkel (62) von der Achse (28) winkelver-
setzt ist;
Verschieben der externen Matrizenanordnung
(24) axial entlang der Achse (28), um die kegel-
stumpfförmige Vorform (104) über eine Außen-
fläche (34) einesStempels (22)undeineAußen-
fläche (80) einer Matrizenklemme (72) ausei-
nanderzuziehen, um einen auseinandergezo-
genen Körper (122) bereitzustellen, wobei die
Außenfläche (80) der Matrizenklemme (72) um
einen Matrizenklemmenwinkel, der sich von
dem Vorformwinkel (120) unterscheidet, (82)
von der Achse (28) winkelversetzt ist und wobei
der Matrizenklemmenwinkel (82) sich von dem
externen Matrizenwinkel (62) unterscheidet;
Zusammenführen einer Matrize (74) mit der
Matrizenklemme (72), um eine Matrizenanord-
nung (26) bereitzustellen, wobei der auseinan-
dergezogene Körper (122) radial zwischen der
Matrize (74) und der Matrizenklemme (72) ein-
geklemmt wird; und Verschieben der Matrizen-
anordnung (26) axial entlangderAchse (28) und
in eine Bohrung (38) des Stempels (22), um den
auseinandergezogenen Körper (122) zumin-
dest teilweise innerlich gegen eine Innenfläche
(36) des Stempels (22) zu ziehen.

2. Verfahren nach Anspruch 1, wobei der Matrizen-
klemmenwinkel (82) kleiner ist als derVorformwinkel
(120).

3. Verfahren nach Anspruch 1 oder 2, wobei der Matri-
zenklemmenwinkel (82) zwischen fünfzehn Grad
und fünfundzwanzig Grad beträgt.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der Vorformwinkel (120) zwischen fünf-
undzwanzig Grad und vierzig Grad beträgt.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die externe Matrizenanordnung (24) ein
inneres Klemmelement (46) und ein äußeres
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Klemmelement (48) beinhaltet.

6. Verfahren nach Anspruch 5, wobei die kegelstumpf-
förmige Vorform (104) zwischen einer Außenfläche
(60) des inneren Klemmelements (46) und einer
Innenfläche (68) des äußeren Klemmelements
(48) eingeklemmt wird.

7. Verfahren nach Anspruch 6, wobei die Außenfläche
(60) des inneren Klemmelements (46) um den ex-
ternen Matrizenwinkel (62) von der Achse (28) win-
kelversetzt ist.

8. Verfahren nach Anspruch 6 oder 7, wobei die Fläche
der externen Matrizenanordnung (24) eine Außen-
fläche (60) des inneren Klemmelements (46) ist.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der externe Matrizenwinkel (62) gleich
dem Vorformwinkel (120) ist.

10. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die kegelstumpfförmige Vorform (104)
Metall umfasst.

11. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der ringförmige Gegenstand eine Ein-
lasslippe (150) einer Gondel (132) eines Flugzeug-
antriebssystems umfasst.

12. Verfahren nach einem der vorhergehenden Ansprü-
che, ferner umfassend Tempern des auseinander-
gezogenen Körpers (122) im Anschluss an das Ver-
schieben der Matrizenanordnung (26).

13. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der Matrizenklemmenwinkel (82) kleiner
ist als der externe Matrizenwinkel (62).

Revendications

1. Procédé de formation d’un objet annulaire, compre-
nant :

la fourniture d’une préforme tronconique (104)
se prolongeant axialement le long d’un axe (28),
dans laquelle une paroi latérale de la préforme
tronconique (104) est décalée angulairement
par rapport à l’axe (28) d’un angle de préforme
(120) ;
le serrage la préforme tronconique (104) avec
un ensemble matrice externe (24), dans lequel
une surface de l’ensemble matrice externe (24)
en butée contre la préforme tronconique (104)
est décalée angulairement par rapport à l’axe
(28) d’un angle de matrice externe (62) ;
la translationde l’ensemblematrice externe (24)

axialement le long de l’axe (28) pour étirer ex-
ternement la préforme tronconique (104) sur
une surface externe (34) d’un poinçon (22) et
une surface externe (80) d’une pince dematrice
(72) pour fournir un corps étiré externement
(122), dans lequel la surface externe (80) de
la pince de matrice (72) est décalée angulaire-
ment par rapport à l’axe (28) d’un angle de pince
de matrice (82) qui est différent de l’angle de
préforme (120), et l’angle de pince de matrice
(82) est différent de l’angle de matrice externe
(62) ;
l’accouplement d’unematrice (74) avec la pince
de matrice (72) pour fournir un ensemble de
matrice (26), dans lequel le corps étiré externe-
ment (122) est serré radialement entre la ma-
trice (74) et la pince de matrice (72) ; et
la translation de l’ensemble matrice (26) axiale-
ment le long de l’axe (28) et dans un alésage
(38) du poinçon (22) pour tirer au moins partiel-
lement internement le corps étiré externement
(122) contre une surface interne (36) dupoinçon
(22).

2. Procédé selon la revendication 1, dans lequel l’angle
deserragede lamatrice (82) est inférieur à l’anglede
préforme (120) .

3. Procédé selon la revendication 1 ou 2, dans lequel
l’angle de serrage de la matrice (82) est compris
entre quinze degrés et vingt-cinq degrés.

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’angle de préforme (120)
est compris entre vingt-cinq degrés et quarante de-
grés.

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’ensemble de matrice ex-
terne (24) comporte un élément de serrage interne
(46) et un élément de serrage externe (48).

6. Procédé selon la revendication 5, dans lequel la
préforme tronconique (104) est serrée entre une
surface externe (60) de l’élément de serrage interne
(46) et une surface interne (68) de l’élément de
serrage externe (48).

7. Procédé selon la revendication 6, dans lequel la
surface externe (60) de l’élément de serrage interne
(46) est décalée angulairement par rapport à l’axe
(28) par l’angle de matrice externe (62).

8. Procédé selon la revendication 6 ou 7, dans lequel la
surface de l’ensemble de matrice externe (24) est
une surface externe (60) de l’élément de serrage
interne (46).
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9. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’angle de matrice externe
(62) est égal à l’angle de préforme (120).

10. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la préforme tronconique
(104) comprend du métal.

11. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’objet annulaire comprend
une lèvred’entrée (150)d’unenacelledesystèmede
propulsion d’aéronef (132) .

12. Procédé selon l’une quelconque des revendications
précédentes, comprenant également le recuit du
corps étiré externement (122) après la translation
de l’ensemble matrice (26) .

13. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’angle de serrage de la
matrice (82) est inférieur à l’angle de la matrice
externe (62).
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