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Description

Technical Field

[0001] This patent disclosure relates generally to com-
bustion engines and, more particularly, to a crankshaft
device for use in such combustion engines. A metal
forged crankshaft according to the preamble of claim 1
and an apparatus according to the preamble of claim 6
are e.g. known from JP-A-58 132 342.

Background

[0002] Crankshafts are well known in the industry as
devices that can be used in internal combustion engines
to transform a reciprocating linear piston movement into
a rotational movement. A crankshaft may be assembled
from multiple elements or manufactured as a monolithic
piece.
[0003] Forging, particularly metal forging, is a common
method used for manufacturing monolithic crankshafts
having high resistance and bearing high fatigue
strengths. To forge a crankshaft, a heated piece of a met-
al, such as a metal rod or billet, may be placed between
two forging dies. Each forging die may be provided with
a cavity having shape-defining surfaces imprinted with
the negative shape of a respective half of the crankshaft.
A press acts on the dies pushing them one against the
other until respective mating surfaces come into close
contact, while the force of the press deforms the metal
and the metal fills the cavities formed between the two
dies.
[0004] Under the high pressure exercised by the press,
the metal in excess may leak into the gap between the
two forging dies. When the dies are separated, the sur-
face of the crankshaft next to the plane defined by the
mating surfaces of the two dies is thus left with burrs,
which must be removed by deburring or by a similar post-
process.
[0005] Even after the burrs have been removed, a vis-
ible line, called "split-line" or "flash-line", extending over
the entire length of the crankshaft, may be visible on the
crankshaft. The crankshaft area close to the split-line
may be weaker than the rest of the crankshaft, because
metal impurities may gather in this area during forging,
and flaking scales can build up, due to air reaching the
metal through the gap between the dies.
[0006] The above described conventional method of
manufacturing a crankshaft may be applied, for instance,
to the prior art four-cylinder crankshaft shown in Fig. 1.
In such case, the forging process may be performed by
pressing, one against the other, two symmetrically
shaped dies having mating surfaces lying in a single flat
plane and applying pressure in the directions shown by
the arrows in the same Fig. 1. This process may originate
a split-line that extends in the central portion of all the
side walls of the throws.
[0007] Tests have shown that the region of the throws

is the area that is subject to the strongest forces during
engine operation. Split-lines, which in the present text
may indicate portions of the entire split-line, on the throws
may limit the maximum strength that can be applied on
the throws and, as a consequence, may affect the
strength of the whole crankshaft.
[0008] On the other hand, engine designers are con-
stantly seeking improvements of the engine, for instance
to improve low emission requirements or to provide more
power. A route that can be followed includes increasing
the engine cylinder pressure, which often means that the
whole crankshaft must be redesigned to increase its
strength. However, the redesign may include increasing
the size of the crankshaft, which then in turn may require
a redesign of other engine components, such as the con-
rod and the cylinder block, to accompany the new design.
Furthermore, this solution may add undesired weight to
the engine.
[0009] Attempts have been made to apply metal treat-
ments to increase the stability and fatigue strength in the
area of the throws, so as to make the crankshaft capable
of bearing higher pressures while avoiding to redesign
the crankshaft and/or the engine. For example, a proce-
dure consists in nitriding the throw surfaces. However,
this process may be relatively slow and it cannot be ap-
plied to certain metals. The costs involved in applying
this technique may also make it inefficient when used in
mass production
[0010] The current disclosure aims to overcome or al-
leviate at least some of the abovementioned disadvan-
tages.

Brief Summary of the Invention

[0011] The disclosure describes, in one aspect, a metal
forged crankshaft according to claim 1.
[0012] In another aspect, the disclosure describes an
apparatus for metal forging a crankshaft according to
claim 6.
[0013] Yet in another aspect, the disclosure describes
a method of metal forging a crankshaft according to claim
7.

Brief Description of the Drawings

[0014] The foregoing and other features and advan-
tages of the present disclosure will be more fully under-
stood from the following description of various embodi-
ments, when read together with the accompanying draw-
ings, in which:

Fig. 1 is a perspective view of a four-cylinder crank-
shaft according to the prior art;
Fig. 2 is a perspective view of a similar four-cylinder
crankshaft according to the present disclosure;
Fig. 3 is a perspective view of a similar four-cylinder
crankshaft according to the present disclosure,
showing planes of intersection;
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Fig. 4 is a schematic drawing of the central portion
of the dies according to the disclosure, when the dies
in mutual contact;
Fig. 5 is a schematic drawing of the central portion
of the dies according to the disclosure, when the dies
are in separate position;
Fig. 6 is a perspective view of a lower die according
to the present disclosure.

Detailed Description

[0015] This disclosure generally relates to a metal
forged crankshaft and, in one embodiment, to the forging
process of a four-cylinder crankshaft having increased
strength.
[0016] Fig. 1 illustrates a four-cylinder crankshaft 1 as
known in the state of the art. The crankshaft may have
a first end 2 and a second end 3. At one of its two ends,
a cylindrical portion 4 may be formed and, at the opposite
end, a round-shaped element 5 may be formed.
[0017] Throws, for example first throw 6, second throw
7, third throw 8 and fourth throw 9, may be located in the
area extending between the two ends 2 and 3, whose
throws may have substantially a same shape. Two of the
throws, i.e. outer throws 6 and 9, may be arranged prox-
imate to either end 2, 3 while two throws, i.e. inner throws
7 and 8, may be arranged between the outer throws 6,
9. With respect to the inner throws 5, 6, the outer throws
6, 9 may be arranged in a position rotated by 180 degrees
around the longitudinal main axis 22 of the crankshaft 1.
[0018] Since each throw 6, 7, 8, 9 may have substan-
tially the same shape, for conciseness, only one throw
will now be described in detail. Throw 6 includes a first
side element 11 and a second side element 12, both side
elements 11, 12, or webs, being spaced from each other
and interconnected with a substantially round-shaped
member, or pin 35 for engaging with a piston of an engine
(not shown in the figure). The side elements 11, 12 may
have a shoulder 24 and a throw side wall 23. Additionally,
the side elements 11, 12 may have a first reduced cross-
sectional or tapered area 14 and a second reduced cross-
sectional area 15 in the region where the substantially
round-shaped member 35 is interposed. An opening 13
may be formed between the side elements 11, 12 in the
region near the crankshaft longitudinal main axis 22. For
ease of reference, in this text throw axes 31, 32, 33, 34
are defined for each throw 6, 7, 8, 9 as the axes substan-
tially orthogonal to the longitudinal crankshaft main axis
22 and extending in the centre of each throw from the
base to the top of the throw 6, 7, 8, 9, as shown in Figs.
2 and 3. The base of the throw hereby indicates a prox-
imal portion with respect to the main axis 22 of the crank-
shaft 100 and top of the throw indicates a distal portion
in respect to the main axis 22 of the crankshaft 100.
[0019] The crankshaft 1 as shown in Fig. 1 may be
manufactured using a conventional two-die forging proc-
ess, wherein the dies are pressed one against the other
along the direction indicated by force direction arrows 26

and 27. This causes split-lines 10 to extend through the
entire central area of side walls 23, parallel to the throw
axis 31 of the throw, and at the top of the throws, parallel
to the longitudinal main axis 22. The split-line 10 may
therefore extend substantially all around the throw and
may negatively affect the strength of the throw.
[0020] Figs. 2 and 3 show a crankshaft 100 according
to the present disclosure, obtainable by the forging proc-
ess and forging apparatus which will now be described
with reference to Figs. 4 through 6.
[0021] Figs. 4 and 5 schematically show, in bi-dimen-
sional view, an apparatus 30 comprising an upper die 40
and a lower die 50, each having cavities defining a neg-
ative imprinted shape of a corresponding half of crank-
shaft 100.
[0022] Particularly, Fig. 4 shows the central area of two
dies 40, 50 in substantially contacted position, while Fig.
5 shows the same two dies 40, 50 separate one from the
other.
[0023] By way of example, the crankshaft 100 to be
forged by the apparatus of Figs. 4 and 5 may be provided
with four throws 6, 7, 8, 9 divided in pairs, the two throws
6, 9 and 7, 8 in each pair extending in mutually opposite
directions, as previously described in respect of Fig. 1.
[0024] The two dies 40, 50 have mating surfaces 62,
63, 64, 65, which, in the forging process, substantially
come into contact with a respective surface, not shown
in Figs. 4 and 5, on the opposite die.
[0025] With regard to upper die 40, the cavities and
the plurality of shape-defining surfaces thereof may in-
clude first 66 and second 67 depressions and first 68 and
second 69 protrusions on the inner surface 70 of the die.
[0026] The lower die 50 may have similar cavities and
shape-defining surfaces, including third 72 and fourth 73
depressions and third 74 and fourth 75 protrusions, sub-
stantially corresponding to the complementary shaped
depressions 66, 67 and protrusions 68, 69 in the upper
die 40.
[0027] To better clarify the structure of a die according
to the present disclosure, Fig. 6 shows a lower die 50 in
a perspective view, highlighting the negative shape of a
corresponding half of crankshaft 100 to be manufactured.
Particularly, different planes, first plane 80, second plane
81, third plane 82, fourth plane 83 and fifth plane 84 are
identified on the inner surface 71 of the die. Such a die
may be obtained by conventional techniques, like laser
cutting or via a CNC-process.
[0028] According to the present disclosure, crankshaft
100 including a plurality of throws 6, 7, 8, 9, said throw
having pins 35, 36, 37, 38 is manufactured through metal
forging. To this purpose, a rod of metal is heated to make
the metal substantially deformable, the rod is positioned
between two dies 40, 50 which, as said, have mating
surfaces 62, 63, 64, 65 lying on different parallel planes
and cavities that define the shape of the crankshaft 100.
The metal can be steel, iron or alloys, according to re-
quirements.
[0029] As illustrated by force direction arrows 28 and
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29 in Fig. 2, pressure is applied in a direction perpendic-
ular to the outer surfaces 76, 77 of the dies 40, 50, illus-
trated in Fig. 5, and parallel to the main throws axes 31,
32, 33, 34 of the throws 6, 7, 8, 9, until the respective
mating surfaces of the dies 40, 50 substantially contact
each other.
[0030] More in detail, at the points where the outer edg-
es of the dies 40, 50 mate, two channels, a first channel
60 and a second channel 61, may be formed to let the
metal in excess flow out. However, during forging of the
crankshaft 100, metal may leak into the gap between the
two dies while they close one on the other, thus resulting
in split-lines, on different planes, when the two dies close
one on the other.
[0031] The plurality of throws 6, 7, 8, 9 may be mutually
parallel and have main throw axes 31, 32, 33, 34 lying in
a same plane of symmetry 41. The plane of symmetry
41 may comprise the longitudinal axis 22 of the crank-
shaft 100 and may be a plane of symmetry of the crank-
shaft 100. The split-lines 17, 18, 19, 20 from the forging
process may all lie in planes 42, 43 substantially orthog-
onal to the plane of symmetry 41. Pin axis 16 may extend
parallel to the longitudinal axis of the crankshaft 100 and
may lie in the same plane of symmetry 41.
[0032] In one embodiment, the mating surfaces 62, 63,
64, 65 of the dies may meet at positions that are sub-
stantially proximate to the base of each throw 6, 7, 8, 9.
[0033] As depicted in Fig. 5, when the dies 40, 50 are
separated, crankshaft 100 is obtained.
[0034] Such crankshaft 100 has a shape that is sub-
stantially the same as the shape of crankshaft 1 de-
scribed with reference to the prior art of Fig. 1. Therefore,
those elements having the same function as in the crank-
shaft of Fig. 1 will be now described using the same ref-
erence numbers.
[0035] Metal forged crankshaft 100 obtainable by the
above described forging process comprises a plurality of
throws 6, 7, 8, 9 having parallel throw axes 31, 32, 33,
34 having first, second, third and fourth split-lines 17, 18,
19, 20, while the substantially round-shaped element 5
may have a fifth split-line 21.
[0036] As a consequence of the shape of the dies 40,
50 and of the direction of pressure 28, 29 exercised by
the press, the split-lines 17, 18, 19, 20 can now extend
in a direction that is parallel to the main axis 22 of crank-
shaft 100 and orthogonal to the throw axes 31, 32, 33,
34 of the throws 6, 7, 8, 9.
[0037] In the exemplary crankshaft of Figs. 2 and 3,
split-lines 17, 18 of at least two throws 6, 7, which have
pins 35, 36, lie on different planes 42, 43.
[0038] More in detail, the plurality of throws 6, 7, 8, 9
comprises two pairs 6, 9 and 7, 8 of throws, wherein the
two throws in a pair of throws extend in opposite direc-
tions. In each pair of throws 6, 7 and 8, 9, the split-line
17, 19 in a throw 6, 8 lies on a different plane with respect
to the split-line 18, 20 of the other throw 7, 9 in the pair.
[0039] The split-line 17, 18, 19, 20 in a throw 6, 7, 8, 9
or pin 35, 36, 37, 38 may lie proximate to the base of

each throw 6, 7, 8, 9, wherein the base of the throw 6, 7,
8, 9 can be defined as the region near the longitudinal
main axis 22 of the crankshaft 100. In this case the
strength of the throw 6, 7, 8, 9 and the pin 35, 36, 37, 38
may result to be increased even further.

Industrial Applicability

[0040] This disclosure describes an enhanced metal
forged crankshaft, wherein the split-lines have been
moved away of the central lateral and top regions of the
throws so as to obtain increased strength, which is most
valuable in crankshaft where the throws extend parallel
one another, particularly in four-cylinder crankshafts. The
manufacturing process according to this disclosure
achieves increased strength in a crankshaft with no need
to change its shape, so that no redesign of parts of the
crankshaft or of the motor would be required to meet
higher fatigue strength requirements.
[0041] The industrial applicability of the crankshaft
manufactured using dies as described herein will be
readily appreciated from the foregoing discussion.
[0042] The present disclosure is applicable to crank-
shafts for, but not limited to, four-cylinder engines.
[0043] It will be appreciated that the foregoing descrip-
tion provides examples of the disclosed system and tech-
nique. However, it is contemplated that other implemen-
tations of the disclosure may differ in detail from the fore-
going examples.
[0044] For instance, even though the described exam-
ples refer to crankshafts having throws extending in mu-
tually opposite directions, crankshafts having throws all
extending in the same directions, for instance for special
engines, can be manufactured.
[0045] Similarly, it will be appreciated that the mating
surfaces of the dies could all lie on different parallel
planes, so that each split-line in a throw is located at a
different position.
[0046] Any references to front and back, left and right,
top and bottom, upper and lower, and forward and back-
ward, are intended for convenience of description, not to
limit the present invention or its components to any one
positional or spacial orientation. For example, it is clear
that the lower die and the upper die may be used in a
press operating on a horizontal plane with respect to the
ground, so that the dies would be at the same level.

Claims

1. A metal forged crankshaft (100) comprising a plural-
ity of throws (6,7, 8, 9) having parallel throw axes
(31, 32, 33, 34) lying in a same plane of symmetry
(41) and split-lines (17, 18, 19, 20) from The forging
process lying in planes (42, 43) substantially orthog-
onal to said plane of symmetry (41), characterized
in that said plurality of throws (6, 7, 8, 9) includes at
least two pairs of throws, the two throws in a pair of
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throws (6, 7, 8, 9) extending in opposite directions.

2. The metal forged crankshaft (100) of claim 1, where-
in the split-lines (17, 18, 19, 20) of at least two throws
(6, 7, 8, 9) lie on different planes (42, 43).

3. The metal forged crankshaft (100) of claim 1, where-
in, in each pair of throws (6, 7, 8, 9), the split-line
(17,18,19,20) in a throw (6, 7, 8, 9) lies on a different
plane with respect to the split-line (17, 18, 19, 20) of
the other throw (6, 7, 8, 9).

4. The metal forged crankshaft (100) of any of the pre-
ceding claims, wherein said metal is steel.

5. The metal forged crankshaft (100) of any of claims
1 to 3, wherein said metal is iron.

6. An apparatus (30) for metal forging a crankshaft
(100) having a plurality of throws (6, 7, 8, 9) having
parallel throw axes (31, 32, 33, 34) lying in a same
plane of symmetry (41), the apparatus comprising
an upper die (40) and a lower die (50) each having
cavities defining a negative imprinted shape of a cor-
responding half of said crankshaft (100), the two dies
(40, 50) having mating surfaces (62, 63, 64, 65) lying
on different parallel planes, said planes being sub-
stantially orthogonal to said plane of symmetry (41),
characterized in that said negative imprinted shape
defines four throws (6, 7, 8, 9) in said crankshaft
(100) and said throws (6, 7, 8, 9) are divided in pairs,
the two throws in each pair extending in mutually
opposite directions.

7. A method of metal forging a crankshaft (100) includ-
ing a plurality of throws (6, 7, 8, 9) having parallel
throw axes (31, 32, 33, 34) lying in a same plane of
symmetry (41), wherein said plurality of throws (6,
7, 8, 9) includes at least two pairs of throws, com-
prising the steps of:

heating a rod of metal to make the metal sub-
stantially deformable;
positioning the rod of metal between two dies
(40, 50) having shape-defining surfaces that de-
fine the at least two pairs of throws (6, 7, 8, 9)
in said crankshaft (100), the two throws in a pair
of throws extending in mutually opposite direc-
tions and having mating surfaces (62, 63, 64,
65) lying on different parallel planes, said planes
being substantially orthogonal to said plane of
symmetry (41) ;
applying forge pressure (28, 29) on said two dies
(40, 50) until the respective mating surfaces (62,
63, 64, 65) contact each other.

8. The method according to claim 7, wherein the forging
pressure (28, 29) is applied perpendicular to an outer

surface of the dies (40, 50) and parallel to the main
throws axes (31, 32, 33, 34) of said throws (6, 7, 8, 9)

9. The method according to claim 8, wherein said mat-
ing surfaces (62, 63, 64, 65) meet at positions that
are substantially proximate to the base of each throw
(6, 7, 8, 9).

Patentansprüche

1. Eine geschmiedete Kurbelwelle (100) aus Metall, die
eine Vielzahl von Kröpfungen (6, 7, 8, 9) umfasst,
welche parallele Kröpfungsachsen (31, 32, 33, 34)
haben, die auf derselben Symmetrieebene (41) lie-
gen, und Trennfugen (17, 18, 19, 20) vom Schmie-
deprozess, die in Ebenen (42, 43) liegen, welche im
Wesentlichen senkrecht zu der Symmetrieebene
(41) sind, dadurch gekennzeichnet, dass die Viel-
zahl von Kröpfungen (6, 7, 8, 9) mindestens zwei
Paare von Kröpfungen einschließt, wobei die zwei
Kröpfungen in einem Paar von Kröpfungen (6, 7, 8,
9) sich in entgegengesetzte Richtungen erstrekken.

2. Die geschmiedete Kurbelwelle (100) aus Metall ge-
mäß Anspruch 1, wobei die Trennfugen (17, 18, 19,
20) von mindestens zwei Kröpfungen (6, 7, 8, 9) auf
verschiedenen Ebenen (42, 43) liegen.

3. Die geschmiedete Kurbelwelle (100) aus Metall ge-
mäß Anspruch 1, wobei in jedem Paar von Kröpfun-
gen (6, 7, 8, 9) die Trennfuge (17, 18, 19, 20) in einer
Kröpfung (6, 7, 8, 9) auf einer anderen Ebene liegt
als die Trennfuge (17, 18, 19, 20) der anderen Kröp-
fung (6, 7, 8, 9).

4. Die geschmiedete Kurbelwelle (100) aus Metall ge-
mäß einem beliebigen der obigen Ansprüche, wobei
das Metall Stahl ist.

5. Die geschmiedete Kurbelwelle (100) aus Metall ge-
mäß einem beliebigen der Ansprüche 1 bis 3, wobei
das Metall Eisen ist.

6. Eine Vorrichtung (30) zum Schmieden einer Kurbel-
welle (100) aus Metall, die eine Vielzahl von Kröp-
fungen (6, 7, 8, 9) mit parallelen Kröpfungsachsen
(31, 32, 33, 34) hat, die in derselben Symmetrieebe-
ne (41) liegen, wobei die Vorrichtung eine obere
Form (40) und eine untere Form (50) hat, jeweils mit
Vertiefungen, die eine negative Abdruckform einer
entsprechenden Hälfte der Kurbelwelle (100) be-
stimmen, wobei die zwei Formen (40, 50) zusam-
menpassende Oberflächen (62, 63, 64, 65) haben,
die auf verschiedenen parallelen Ebenen liegen, wo-
bei die Ebenen im Wesentlichen senkrecht zu der
Symmetrieebene (41) sind, dadurch gekennzeich-
net, dass die negative Abdruckform vier Kröpfungen
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(6, 7, 8, 9) in der Kurbelwelle (100) bestimmt und die
Kröpfungen (6, 7, 8, 9) in Paare unterteilt sind, wobei
sich die zwei Kröpfungen in jedem Paar in einander
entgegengesetzte Richtungen erstrecken.

7. Ein Verfahren zum Schmieden einer Kurbelwelle
(100) aus Metall, die eine Vielzahl von Kröpfungen
(6, 7, 8, 9) mit parallelen Kröpfungsachsen (31, 32,
33, 34) einschließt, die in derselben Symmetrieebe-
ne (41) liegen, wobei die Vielzahl von Kröpfungen
(6, 7, 8, 9) mindestens zwei Paare von Kröpfungen
einschließt, folgende Schritte umfassend:

Erhitzen eines Metallstabs, um das Metall im
Wesentlichen verformbar zu machen,
Positionieren des Metallstabs zwischen zwei
Formen (40, 50) mit formbestimmenden Ober-
flächen, die die mindestens zwei Paare von
Kröpfungen (6, 7, 8, 9) in der Kurbelwelle (100)
bestimmen, wobei sich die zwei Kröpfungen in
einem Paar von Kröpfungen in einander entge-
gengesetzte Richtungen erstrecken, und mit zu-
sammenpassenden Oberflächen (62, 63, 64,
65), die auf verschiedenen parallelen Ebenen
liegen, wobei die Ebenen im Wesentlichen
senkrecht zu der Symmetrieebene (41) sind,
Ausüben von Pressdruck (28, 29) auf die zwei
Formen (40, 50), bis die jeweiligen zusammen-
passenden Oberflächen (62, 63, 64, 65) einan-
der berühren.

8. Das Verfahren gemäß Anspruch 7, wobei der
Pressdruck (28, 29) senkrecht zu einer äußeren
Oberfläche der Formen (40, 50) und parallel zu den
Haupt-Kröpfungsachsen (31, 32, 33, 34) der Kröp-
fungen (6, 7, 8, 9) ausgeübt wird.

9. Das Verfahren gemäß Anspruch 8, wobei die zu-
sammenpassenden Oberflächen (62, 63, 64, 65)
sich in Positionen treffen, die im Wesentlichen nahe
der Basis jeder Kröpfung (6, 7, 8, 9) liegen.

Revendications

1. Vilebrequin en métal forgé (100) comprenant une
pluralité de manetons (6, 7, 8, 9) ayant des axes de
manetons parallèles (31, 32, 33, 34) se trouvant
dans un même plan de symétrie (41) et des lignes
de séparation (17, 18, 19, 20) provenant du proces-
sus de forgeage, se trouvant dans des plans (42, 43)
substantiellement orthogonaux audit plan de symé-
trie (41),
caractérisé en ce que ladite pluralité de manetons
(6, 7, 8, 9) comprend au moins deux paires de ma-
netons, les deux manetons d’une paire de manetons
(6, 7, 8, 9) s’étendant dans des directions opposées.

2. Vilebrequin en métal forgé (100) selon la revendica-
tion 1, dans lequel les lignes de séparation (17, 18,
19, 20) d’au moins deux manetons (6, 7, 8, 9) se
trouvent sur des plans différents (42, 43).

3. Vilebrequin en métal forgé (100) selon la revendica-
tion 1, dans lequel, dans chaque paire de manetons
(6, 7, 8, 9), la ligne de séparation (17, 18, 19, 20)
présente dans un maneton (6, 7, 8, 9) se trouve sur
un plan différent de celui de la ligne de séparation
(17, 18, 19, 20) de l’autre maneton (6, 7, 8, 9).

4. Vilebrequin en métal forgé (100) selon l’une quel-
conque des revendications précédentes, dans le-
quel ledit métal est de l’acier.

5. Vilebrequin en métal forgé (100) selon l’une quel-
conque des revendications 1 à 3, dans lequel ledit
métal est du fer.

6. Dispositif (30) de forgeage d’un vilebrequin en métal
(100) comportant une pluralité de manetons (6, 7, 8,
9) ayant des axes de manetons parallèles (31, 32,
33, 34) se trouvant dans un même plan de symétrie
(41), le dispositif comprenant une matrice supérieure
(40) et une matrice inférieure (50) ayant chacune
des cavités définissant une forme imprimée négative
d’une moitié correspondante dudit vilebrequin (100),
les deux matrices (40, 50) ayant des surfaces con-
juguées (62, 63, 64, 65) se trouvant sur différents
plans parallèles, lesdits plans étant substantielle-
ment orthogonaux audit plan de symétrie (41),
caractérisé en ce que ladite forme imprimée néga-
tive définit quatre manetons (6, 7, 8, 9) dans ledit
vilebrequin (100) et lesdits manetons (6, 7, 8, 9) sont
divisés en paires, les deux manetons de chaque pai-
re s’étendant dans des directions mutuellement op-
posées.

7. Procédé de forgeage d’un vilebrequin en métal (100)
comprenant une pluralité de manetons (6, 7, 8, 9)
ayant des axes de manetons parallèles (31, 32, 33,
34) se trouvant dans un même plan de symétrie (41),
dans lequel ladite pluralité de manetons (6, 7, 8, 9)
comprend au moins deux paires de manetons, com-
prenant les étapes suivantes :

chauffer une barre de métal pour rendre le métal
substantiellement déformable ;
positionner la barre de métal entre deux matri-
ces (40, 50) ayant des surfaces définissant des
formes qui définissent lesdites au moins deux
paires de manetons (6, 7, 8, 9) dans ledit vile-
brequin (100), les deux manetons d’une paire
de manetons s’étendant dans des directions
mutuellement opposées, et ayant des surfaces
conjuguées (62, 63, 64, 65) se trouvant sur dif-
férents plans parallèles, lesdits plans étant
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substantiellement orthogonaux audit plan de sy-
métrie (41) ;
appliquer une pression de forgeage (28, 29) sur
lesdites deux matrices (40, 50) jusqu’à ce que
les surfaces conjuguées respectives (62, 63, 64,
65) entrent en contact les unes avec les autres.

8. Procédé selon la revendication 7, dans lequel la
pression de forgeage (28, 29) est appliquée perpen-
diculairement à une surface extérieure des matrices
(40, 50) et parallèlement aux axes principaux (31,
32, 33, 34) desdits manetons (6, 7, 8, 9).

9. Procédé selon la revendication 8, dans lequel lesdi-
tes surfaces conjuguées (62, 63, 64, 65) se rencon-
trent en des positions qui sont substantiellement pro-
ches de la base de chaque maneton (6, 7, 8, 9).

11 12 



EP 2 274 120 B9

8



EP 2 274 120 B9

9



EP 2 274 120 B9

10



EP 2 274 120 B9

11



EP 2 274 120 B9

12



EP 2 274 120 B9

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 58132342 A [0001]


	bibliography
	description
	claims
	drawings

