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(57)  Inaforging device including a rotating table and
a shaping roller, which forging device forges a workpiece
such that an outer peripheral surface of the shaping roller
is pressed against an end surface of the workpiece in a
central-axis direction of the workpiece while the work-
piece is rotated by the rotating table, the shaping roller
is placed apart from a rotation axis, and a position of that

FORGING DEVICE AND FORGING METHOD

FIG. 1

end of the outer peripheral surface of the shaping roller
which is opposite to a rotation-axis side in a central-axis
direction of the shaping roller is placed at an outer side
in aradial direction of the workpiece relative to a position
of an outer peripheral surface of the workpiece that has
been forged.
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Description
TECHNICAL FIELD

[0001] The presentinventionrelates to aforgingdevice
and a forging method each of which performs molding
such that a shaping roller is pressed against a workpiece
so as to expand the workpiece in a radial direction and
a central-axis direction of the workpiece.

BACKGROUND ART

[0002] Patent Document 1 describes aforging method
for performing diameter expansion molding to expand a
cylindrical metal workpiece in a radial direction of the
workpiece. In the forging method of Patent Document 1,
the workpiece is rotated around a central axis of the work-
piece, and a cylindrical shaping roller is pressed against
that end surface of the workpiece thus rotated which is
on one side in a central-axis direction of the workpiece.
The shaping roller makes contact with the workpiece as
such, and then, the shaping roller is moved down with
the shaping roller being rotated with the workpiece. Here-
by, a pressure is applied to the workpiece from the shap-
ing roller, so that the workpiece can be expanded in the
radial direction.

Citation List
Patent Documents

[0003] Patent Document 1: Japanese Patent Applica-
tion Publication No. 2011-224605 (JP 2011-224605 A)

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

[0004] However, in the forging method of Patent Doc-
ument 1, although it is possible to perform diameter ex-
pansion molding to expand the workpiece in the radial
direction of the workpiece, it is difficult to perform boss
molding to form a boss portion formed by raising a central
part of the workpiece in the central-axis direction of the
workpiece. In view of this, it is necessary to separately
perform a step of performing the boss molding after a
step of performing diameter expansion molding is per-
formed first by the forging method of Patent Document
1. Accordingly, different forging devices are required for
respective steps at the time when a forging having a boss
portion is manufactured, which increases cost.

[0005] In view of this, the present invention has been
accomplished in order to solve the above problems, and
an object of the present invention is to provide a forging
device and a forging method each of which can manu-
facture a forging having a boss portion while achieving
reduction in cost.
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Means for Solving the Problem

[0006] One aspectofthe presentinvention to solve the
above problems is characterized in that: in a forging de-
vice including a rotating table that rotates around a rota-
tion axis, and a cylindrical shaping roller, the forging de-
vice forging a cylindrical workpiece such that an outer
peripheral surface of the shapingroller is pressed against
an end surface of the workpiece in a central-axis direction
of the workpiece while the workpiece is rotated by the
rotating table around a central axis of the workpiece, the
shaping roller is placed apart from the rotation axis, and
a position of that end of the outer peripheral surface of
the shaping roller which is opposite to a rotation-axis side
in a central-axis direction of the shaping roller is placed
at an outer side in a radial direction of the workpiece
relative to a position of an outer peripheral surface of the
workpiece that has been forged.

[0007] According to the above aspect, it is possible to
perform diameter expansion molding to expand the cy-
lindrical workpiece in the radial direction such that the
outer peripheral surface of the shaping roller is pressed
against the end surface of the workpiece in the central-
axis direction of the workpiece while the workpiece is
rotated by the rotating table around the central axis of
the workpiece. Further, since the shaping roller is placed
apart from the rotation axis of the rotating table, a material
of the workpiece flows toward the rotation-axis side rel-
ative to the shaping roller, so that boss molding to form
a boss portion formed by raising a central part of the
workpiece in the central-axis direction of the workpiece
canbe performed. Thus, the diameter expansion molding
and the boss molding can be performed at the same time.
This makes it possible to manufacture a forging having
the boss portion while achieving reduction in cost.
[0008] Further, the position of that end of the outer pe-
ripheral surface of the shaping roller which is opposite to
the rotation-axis side in the central-axis direction of the
shaping roller is placed at the outer side in the radial
direction of the workpiece relative to the position of the
outer peripheral surface of the workpiece that has been
forged. This causes such a state where the outer periph-
eral surface of the shaping roller is pressed against a
large area of the end surface of the workpiece in the
central-axis direction of the workpiece, during the forging
of the workpiece. This makes it possible to secure accu-
racy of the end surface of the workpiece that has been
forged, by the outer peripheral surface of the shaping
roller. This can accordingly improve the accuracy of the
end surface of the workpiece that has been forged.
[0009] In the forging device, it is preferable that: the
forging device include a cylindrical mandrel; a central axis
of the mandrel accord with the rotation axis; the shaping
roller have an inner end surface placed at the rotation-
axis side in the central-axis direction of the shaping roller;
and a distance between the central axis of the mandrel
and the inner end surface be larger than a radius of the
mandrel but smaller than a radius of the workpiece.
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[0010] According to the above aspect, by flowing the
material of the workpiece between the outer peripheral
surface of the mandrel and the inner end surface of the
shaping roller, it is possible to form the boss portion hav-
ing a hollow cylindrical shape in the central part of the
workpiece. Since the material of the workpiece flows
while making close contact with the outer peripheral sur-
face of the mandrel, it is possible to secure desired ac-
curacy in an inner peripheral surface of the boss portion
by managing accuracy of the outer peripheral surface of
the mandrel.

[0011] It is preferable that the forging device include
two shaping rollers.

[0012] According to the above aspect, it is possible to
shorten a time to forge the workpiece. Also, the accuracy
of the end surface of the workpiece is improved.

[0013] Inthe forging device, itis preferable that a cen-
tral axis of the shaping roller be generally perpendicular
to the rotation axis.

[0014] According to the above aspect, it is possible to
simplify a mechanism for supporting the shaping roller.
Particularly, in a case where two shaping rollers are pro-
vided, the two shaping rollers can be integrated with each
other by one shaft member while central axes of the two
shaping rollers accord with each other. This makes it pos-
sible to simplify the mechanism for supporting the two
shaping rollers.

[0015] Anotheraspectof the presentinvention to solve
the above problems is characterized in that: in a forging
method for forging a cylindrical workpiece, by use of a
rotating table that rotates around a rotation axis, and a
cylindrical shaping roller, such that an outer peripheral
surface of the shaping roller is pressed against an end
surface of the workpiece in a central-axis direction of the
workpiece while the workpiece is rotated by the rotating
table around a central axis of the workpiece, the shaping
roller is placed apart from the rotation axis, and a position
of that end of the outer peripheral surface of the shaping
roller which is opposite to a rotation-axis side in the cen-
tral-axis direction of the shaping roller is placed at an
outer side in a radial direction of the workpiece relative
to a position of an outer peripheral surface of the work-
piece that has been forged.

[0016] According to the above aspect, it is possible to
perform diameter expansion molding to expand the cy-
lindrical workpiece in the radial direction such that the
outer peripheral surface of the shaping roller is pressed
against the end surface of the workpiece in the central-
axis direction of the workpiece while the workpiece is
rotated by the rotating table around the central axis of
the workpiece. Further, since the shaping roller is placed
apartfrom the rotation axis of the rotating table, a material
of the workpiece flows toward the rotation-axis side rel-
ative to the shaping roller, so that boss molding to form
a boss portion formed by raising a central part of the
workpiece in the central-axis direction of the workpiece
can be performed. Thus, the diameter expansion molding
and the boss molding can be performed atthe same time.
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This makes it possible to manufacture a forging having
the boss portion while achieving reduction in cost.
[0017] Further, the position of that end of the outer pe-
ripheral surface of the shaping roller which is opposite to
the rotation-axis side in the central-axis direction of the
shaping roller is placed at the outer side in the radial
direction of the workpiece relative to the position of the
outer peripheral surface of the workpiece that has been
forged. This causes such a state where the outer periph-
eral surface of the shaping roller is pressed against a
large area of the end surface of the workpiece in the
central-axis direction of the workpiece, during the forging
of the workpiece. This makes it possible to secure accu-
racy of the end surface of the workpiece that has been
forged, by the outer peripheral surface of the shaping
roller. This can accordingly improve the accuracy of the
end surface of the workpiece that has been forged.
[0018] In the forging method, it is preferable that: a
cylindrical mandrel be used; a central axis of the mandrel
accord with the rotation axis; the shaping roller have an
inner end surface placed at the rotation-axis side in the
central-axis direction of the shaping roller; and a distance
between the central axis of the mandrel and the inner
end surface be larger than a radius of the mandrel but
smaller than a radius of the workpiece.

[0019] According to the above aspect, by flowing the
material of the workpiece between the outer peripheral
surface of the mandrel and the inner end surface of the
shaping roller, it is possible to form the boss portion hav-
ing a hollow cylindrical shape in the central part of the
workpiece. Since the material of the workpiece flows
while making close contact with the outer peripheral sur-
face of the mandrel, it is possible to secure desired ac-
curacy in an inner peripheral surface of the boss portion
by managing accuracy of the outer peripheral surface of
the mandrel.

[0020] In the forging method, it is preferable that two
shaping rollers be used.

[0021] According to the above aspect, it is possible to
shorten a time to forge the workpiece. Also, the accuracy
of the end surface of the workpiece is improved.

[0022] Intheforging method, itis preferable thata cen-
tral axis of the shaping roller be generally perpendicular
to the rotation axis.

[0023] According to the above aspect, it is possible to
simplify a mechanism for supporting the shaping roller.
Particularly, in a case where two shaping rollers are pro-
vided, the two shaping rollers can be integrated with each
other by one shaft member while central axes of the two
shaping rollers accord with each other. This makes it pos-
sible to simplify the mechanism for supporting the two
shaping rollers.

Advantageous Effects of Invention
[0024] According to the forging device and the forging

method of the present invention, it is possible to manu-
facture a forging having a boss portion while achieving
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reduction in cost.
BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

[FIG. 1] FIG. 1 is a sectional view illustrating a sche-
matic configuration of a forging device of the present
embodiment, and illustrates a state before forging is
performed on a workpiece.

[FIG.2]FIG.2is asectional view illustrating the sche-
matic configuration of the forging device of the
present embodiment, and illustrates a state after the
forging is performed on the workpiece.

[FIG. 3] FIG. 3 is a view to describe a principle to
perform diameter expansion molding and boss mold-
ing on the workpiece.

[FIG. 4] FIG. 4 is a sectional view taken along a line
A-Ain FIG. 3.

[FIG. 5] FIG. 5 is a view to describe a conventional
technique.

[FIG. 6] FIG. 6 is a sectional view illustrating a sche-
matic configuration of a forging device of a modifi-
cation.

[FIG. 7] FIG. 7 is a sectional view illustrating a sche-
matic configuration of a forging device of a modifi-
cation.

[FIG. 8] FIG. 8 is a sectional view illustrating a sche-
matic configuration of a forging device of a modifi-
cation.

[FIG.9]FIG.9is atop view ofa mandrel in the forging
device of the modification illustrated in FIG. 8.
[FIG. 10] FIG. 10 is a sectional view illustrating a
schematic configuration of a forging device of a mod-
ification.

[FIG. 11] FIG. 11 is a sectional view illustrating a
schematic configuration of a forging device of a mod-
ification.

MODES FOR CARRYING OUT THE INVENTION

[0026] The following describes an embodiment of the
presentinvention in detail with reference to the drawings.

<Description of Forging Device>

[0027] Initially described is a configuration of a forging
device 1. Here, FIGS. 1 and 2 are each a sectional view
illustrating a schematic configuration of the forging device
1 of the present embodiment. FIG. 1 illustrates a state
before forging is performed on a workpiece W, and FIG.
2 illustrates a state after the forging is performed on the
workpiece W. As illustrated in FIGS. 1, 2, the forging de-
vice 1 includes a rotating table 10, a mandrel 12, a shap-
ingroller 14, roller moving means (not shown), and so on.
[0028] The rotating table 10 rotates around a rotation
axis L1. Further, the rotating table 10 rotates the work-
piece W placed on a surface 10a, around a central axis
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of the workpiece W.

[0029] The mandrel 12is formed in a cylindrical shape.
The mandrel 12 is placed on the surface 10a of the ro-
tating table 10 so that a central axis of the mandrel 12
accords with the rotation axis L1 of the rotating table 10.
When the workpiece W is placed on the surface 10a of
the rotating table 10, the mandrel 12 is inserted inside
an inner peripheral surface Wa of the workpiece W, and
the workpiece W is placed on the surface 10a of the ro-
tating table 10 with an outer peripheral surface 12a of
the mandrel 12 making contact with the inner peripheral
surface Wa of the workpiece W. This allows the central
axis of the workpiece W to accord with the rotation axis
L1 and the central axis of the mandrel 12.

[0030] The shaping roller 14 is formed in a cylindrical
shape. Further, the shaping roller 14 includes an outer
peripheral surface 14a, an inner end surface 14b, and
so on. Here, the inner end surface 14b is an end surface
on a rotation-axis-L1 side in a central-axis-L2 direction
of the shaping roller 14.

[0031] Inanexampleillustratedin FIG. 1, two shaping
rollers 14 are provided. The two shaping rollers 14 are
placed at respective positions whose phases are shifted
by 180° to each other in a rotation direction of the rotating
table 10. The two shaping rollers 14 are integrated with
each other by ashaft 20 in such a state where their central
axes L2 accord with each other. The shaft 20 is attached
to a housing 22 in a rotatable state. Because of this, the
two shaping rollers 14 integrated with each other by the
shaft 20 rotate integrally around the central axes L2 of
the shaping rollers 14.

[0032] Further, as illustrated in FIG. 1, the shaping roll-
er 14 is placed apart from the rotation axis L1. That is, a
gap is provided between the rotation axis L1 and the inner
end surface 14b of the shaping roller 14 (more specifi-
cally, an intersection of the inner end surface 14b with
the central axis L2). A distance 50 between the rotation
axis L1 and the inner end surface 14b is larger than a
radius r of the mandrel 12, but smaller than a radius RO
of the workpiece W.

[0033] Further, the central axis L2 of the shaping roller
14 is generally perpendicular to the rotation axis L1. More
specifically, the central axis L2 intersects with the rotation
axis L1 at an angle of 90° = 10° (that is, 80° to 100°), for
example.

[0034] Note that materials of the rotating table 10, the
mandrel 12, and the shaping roller 14 may be cold work-
ing tool steel (SKD11, SKH), cemented carbide, and the
like, for example. Further, the outer peripheral surface
14a of the shaping roller 14 is a part that makes contact
with the workpiece W, which will be described later. On
this account, it is desirable that coating be performed on
the outer peripheral surface 14a of the shaping roller 14
so as to maintain a surface state.

[0035] Further, the roller moving means is attached to
the housing 22. The roller moving means moves the
housing 22 in parallel along a rotation-axis-L1 direction
of the rotating table 10, so as to move the two shaping
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rollers 14 in parallel to the rotation axis L1. Note that the
roller moving means is a ball screw, a hydraulic mecha-
nism, or the like, for example.

[0036] Further, the forging device 1 includes a control-
ling portion (not shown). The controlling portion is con-
stituted by a microcomputer, for example, and controls
driving of the rotating table 10, the roller moving means,
and so on.

<Description of Forging Method>

[0037] Nextwillbe described aforging method for forg-
ing the workpiece W by use of the forging device 1, as
an operation of the forging device 1 having the above
configuration.

[0038] Inthe present embodiment, first, the workpiece
W having a hollow cylindrical shape is placed on the sur-
face 10a of the rotating table 10. At this time, the mandrel
12 is inserted inside the inner peripheral surface Wa of
the workpiece W so that the central axis of the workpiece
W accords with the rotation axis L1 of the rotating table
10. Note that a height H (a length in the rotation-axis-L1
direction) of the mandrel 12 is larger than a height h (a
length in the rotation-axis-L1 direction) of the workpiece
W.

[0039] Then, the rotating table 10 and the mandrel 12
are rotated around the rotation axis L1 (the central axis
of the mandrel 12, the central axis of the workpiece W).
Hereby, the workpiece W is rotated around the rotation
axis L1.

[0040] Then, the shapingroller 14 is moved toward the
workpiece W by the roller moving means. Then, the outer
peripheral surface 14a of the shaping roller 14 is pressed
against an end surface Wb of the workpiece W (an end
surface thereof at a shaping-roller-14 side in the central-
axis direction of the workpiece W), so that the shaping
roller 14 makes contact with the workpiece W. Here, as
described above, the workpiece W is being rotated
around the rotation axis L1. Because of this, when the
shaping roller 14 makes contact with the workpiece W
as described above, the shaping roller 14 rotates follow-
ing the workpiece W. Thatis, the shaping roller 14 rotates
around the central axis L2.

[0041] Further, the shaping roller 14 is moved toward
the workpiece W by the roller moving means. This causes
a pressure to be applied to the end surface Wb of the
workpiece W from the shaping roller 14, so that the work-
piece W expands outwardly in a radial direction of the
workpiece W. Hereby, diameter expansion molding is
performed on the workpiece W.

[0042] Further, in the present embodiment, the dis-
tance 80 between the rotation axis L1 of the rotating table
10 (the central axis of the workpiece W) and the inner
end surface 14b of the shaping roller 14 is larger than
the radius r of the mandrel 12, but smaller than the radius
RO (see FIG. 1) of the workpiece W before the workpiece
W is forged and aradius R1 (see FIG. 2) of the workpiece
W after the workpiece W is forged. Hereby, at the time
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when the workpiece W is forged and after the workpiece
W is forged, the shaping roller 14 is separated from the
mandrel 12, as illustrated in FIG. 2. More specifically, the
outer peripheral surface 12a of the mandrel 12 is sepa-
rated from the inner end surface 14b of the shaping roller
14 by a distance 51, so that a gap is provided between
the outer peripheral surface 12a of the mandrel 12 and
the inner end surface 14b of the shaping roller 14. Be-
cause of this, when a pressure is applied to the end sur-
face Wb of the workpiece W from the shaping roller 14
as described above, aradially inner part of the workpiece
Wi israised toward a shaping-roller-14 side in the rotation-
axis-L1 direction, as illustrated in FIG. 2. Hereby, a boss
portion Wc raised in the central-axis direction of the work-
piece W is formed at a central part of the workpiece W.
Thus, boss molding is performed on the workpiece W.
[0043] Here, the following more specifically describes
how the diameter expansion molding and the boss mold-
ing are performed on the workpiece W. At the time when
the workpiece W is forged, the shaping roller 14 revolves
around the rotation axis L1 of the rotating table 10 as
illustrated in FIG. 3, when viewed from the workpiece W.
At this time, due to movement of an intersection between
the workpiece W and the shaping roller 14, a material of
the workpiece W flows toward an outer-peripheral-sur-
face-Wd side of the workpiece W so that the material is
scraped off, as illustrated in FIG. 4, and also flows toward
a rotation-axis-L1 side (a mandrel-12 side). When the
material of the workpiece W flows toward the outer-pe-
ripheral-surface-Wd side of the workpiece W, the diam-
eter expansion molding to expand the workpiece W in
the radial direction of the workpiece W is performed. Fur-
ther, when the material of the workpiece W flows toward
the rotation-axis-L1 side (the mandrel-12 side), the ma-
terial of the workpiece W flows to the central-axis direc-
tion of the workpiece W along the outer peripheral surface
12a of the mandrel 12. Hereby, the boss molding to form
the boss portion Wc is performed.

[0044] As described above, in the present embodi-
ment, it is possible to perform the diameter expansion
molding and the boss molding on the workpiece W at the
same time.

[0045] Here, in a conventional technique (e.g., Japa-
nese Patent Application Publication No. 61-144232 (JP
61-144232 A), at the time when a workpiece WO is forged
and after the workpiece WO is forged, a position of an
outer end 104 on a shaping surface 102 of a shaping
roller 100 is placed at an inner side in a radial direction
of the workpiece W relative to a position of an outer pe-
riphery WODb of the workpiece WO, as illustrated in FIG.
5. This causes such a state that the shaping surface 102
of the shaping roller 100 is pressed against only part of
an end surface W0a of the workpiece WO in the radial
direction of the workpiece WO, so that accuracy of the
end surface WO0a of the workpiece WO that has been
forged might decrease.

[0046] Incontrast, in the forging device 1 of the present
embodiment, a position of that outer end 14c of the outer
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peripheral surface 14a of the shaping roller 14 which is
opposite to the rotation-axis-L1 side in the central-axis-
L2 direction is placed at an outer side in the radial direc-
tion of the workpiece W relative to a position of the outer
peripheral surface Wd of the workpiece W that has been
forged, as illustrated in FIG. 2. This causes such a state
where the outer peripheral surface 14a of the shaping
roller 14 is pressed against a large area of the end surface
Wb of the workpiece W in the radial direction of the work-
piece W, from the beginning of the forging of the work-
piece W to the end of the forging. This makes it possible
to secure accuracy of the end surface Wb of the work-
piece W that has been forged, by the outer peripheral
surface 14a of the shaping roller 14. This accordingly
improves accuracy of the end surface Wb of the work-
piece W that has been forged.

[0047] Further, in comparison with conventional die
forging (forging using a molding die), the forging device
1 can perform the diameter expansion molding and the
boss molding at a low load.

[0048] Further, in the present embodiment, since the
material of the workpiece W flows while making close
contact with the mandrel 12 from the beginning of mold-
ing, accuracy of an inside diameter of the workpiece W
that has been forged can be easily secured.

[0049] Note that such an example in which only one
shapingroller 14 is provided can be considered as amod-
ification.

[0050] Further, as another modification, such an ex-
ample in which a mandrel 12 is provided separately from
a rotating table 10 can be considered, as illustrated in
FIG. 6. Further, as illustrated in FIG. 7, such an example
in which a surface 10a of a rotating table 10 is formed as
an inclined surface, and an outer peripheral surface 14a
of a shaping roller 14 is formed to be inclined relative to
a central axis L2 can be also considered. Further, as
illustrated in FIGS. 8, 9, splines may be formed on an
outer peripheral surface 12a of a mandrel 12. This makes
it possible to form a boss portion Wc while forming splines
on an inner peripheral surface Wa of a workpiece W.
Further, as illustrated in FIG. 10, such an example in
which a surface 10a of a rotating table 10 is formed to
have a waveform shape.

[0051] Further, as another modification, a forging de-
vice that does not include a mandrel 12 can be consid-
ered, as illustrated in FIG. 11. At this time, a workpiece
W that has not been forged yet is formed in a solid cylin-
drical shape. Note that FIGS. 6 to 8, 10, and 11 partially
illustrate a forging device.

[0052] Further, as a modification, such an example in
which a central axis L2 of a shaping roller 14 intersects
with a rotation axis L1 of a rotating table 10 at an angle
of 45° to 90° can be considered.

<Effect of Present Embodiment>

[0053] Inthepresentembodiment,intheforgingdevice
1 which includes the rotating table 10 that rotates around
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the rotation axis L1, and the cylindrical shaping roller 14,
and which forges the cylindrical workpiece W such that
the outer peripheral surface 14a of the shaping roller 14
is pressed against the end surface Wb of the workpiece
W in the central-axis direction of the workpiece W while
the workpiece W is rotated by the rotating table 10 around
the central axis of the workpiece W, the shaping roller 14
is placed apart from the rotation axis L1, and the position
of that outer end 14c of the outer peripheral surface 14a
of the shaping roller 14 which is opposite to the rotation-
axis-L1 side in the central-axis-L2 direction of the shaping
roller 14 is placed at the outer side in the radial direction
of the workpiece W relative to the position of the outer
peripheral surface Wd of the workpiece W that has been
forged.

[0054] As such, the diameter expansion molding to ex-
pand the cylindrical workpiece W in the radial direction
can be performed such that the outer peripheral surface
14a of the shaping roller 14 is pressed against the end
surface Wb of the workpiece W in the central-axis-L2
direction of the workpiece W while the workpiece W is
rotated by the rotating table 10 around the central axis
of the workpiece W. Further, since the shaping roller 14
is placed apart from the rotation axis L1 of the rotating
table 10, the material of the workpiece W flows toward
the rotation-axis-L1 side relative to the shaping roller 14,
so that the boss molding to form the boss portion Wc
formed by raising a central part of the workpiece W in
the central-axis direction of the workpiece W can be per-
formed. Thus, the diameter expansion molding and the
boss molding can be performed at the same time. This
makes it possible to manufacture a forging having the
boss portion Wc while achieving reduction in cost.
[0055] Further, the position of that outer end 14c of the
outer peripheral surface 14a of the shaping roller 14
which is opposite to the rotation-axis-L1 side of the ro-
tating table 10 in the central-axis-L2 direction of the shap-
ing roller 14 is placed at the outer side in the radial direc-
tion of the workpiece W relative to the position of the
outer peripheral surface Wd of the workpiece W that has
been forged. This causes such a state where the outer
peripheral surface 14a of the shapingroller 14 is pressed
against a large area of the end surface Wb of the work-
piece W, in the central-axis direction of the workpiece W,
during the forging of the workpiece W. This makes it pos-
sible to secure accuracy of the end surface Wb of the
workpiece W that has been forged, by the outer periph-
eral surface 14a of the shaping roller 14. This can ac-
cordingly improve the accuracy of the end surface Wb of
the workpiece W that has been forged.

[0056] Further, it is preferable that: the forging device
1 include the cylindrical mandrel 12; the central axis of
the mandrel 12 accord with the rotation axis L1 of the
rotating table 10; the shaping roller 14 have the inner end
surface 14b placed atthe rotation-axis-L1 side in the cen-
tral-axis-L2 direction of the shaping roller 14; and the
distance 61 between the central axis of the mandrel 12
and the inner end surface 14b be larger than the radius
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of the mandrel 12, but smaller than the radius of the work-
piece.

[0057] Hereby, by flowing the material of the workpiece
W between the outer peripheral surface 12a of the man-
drel 12 and the inner end surface 14b of the shaping roller
14, it is possible to form the boss portion Wc having a
hollow cylindrical shape in the central part of the work-
piece W. Since the material of the workpiece W flows
while making close contact with the outer peripheral sur-
face 12a ofthe mandrel 12, itis possible to secure desired
accuracy on an inner peripheral surface of the boss por-
tion Wc by managing accuracy of the outer peripheral
surface 12a of the mandrel 12.

[0058] Further, when the forging device 1 includes two
shaping rollers 14, it is possible to shorten a time to forge
the workpiece W. Also, the accuracy of the end surface
Wb of the workpiece W is improved.

[0059] Further, in the forging device 1, the central axis
L2 of the shaping roller 14 is generally perpendicular to
the rotation axis L1 of the rotating table 10. This makes
it possible to simplify a mechanism for supporting the
shaping roller 14. Particularly, in a case where two shap-
ing rollers 14 are provided, the two shaping rollers 14
can be integrated with each other by one shaft 20 while
central axes of the two shaping rollers 14 accord with
each other. This accordingly makes it possible to simplify
the mechanism for supporting the two shaping rollers 14.
Accordingly, the two shapingrollers 14 can be easily han-
dled. Further, a force that can be added to the workpiece
W from the shaping rollers 14 can be increased. Also,
rigidity of the shaping rollers 14 can be obtained.
[0060] Note that the above embodiment is merely an
example, and does not limit the present invention at all.
It goes without saying that the present invention can be
altered or modified variously within a range which does
not deviate from the gist of the present invention.

INDUSTRIAL APPLICABILITY

[0061] A forging manufactured by the forging device 1
and the forging method ofthe presentinvention is suitable
for a power transmission component. For example, the
forging is most suitable for steel components used for
power transmission, such as a gear wheel and a shaft
used in an automobile, a construction vehicle, a construc-
tion machine, and the like, and particularly, a transmis-
sion gear wheel of an automobile and a sheave of CVT.

Description of the Reference Numerals

[0062]

1 forging device
10 rotating table
10a  surface

12 mandrel
12a  outer peripheral surface
14 shaping roller

10

15

20

25

30

35

40

50

55

14a  outer peripheral surface
14b  inner end surface

14c  outer end

20 shaft

22 housing

L1 rotation axis

L2 central axis

w workpiece

Wa inner peripheral surface
Wb  end surface

Wc boss portion

wd outer peripheral surface

H height (of mandrel)

h height (of workpiece)

r radius (of mandrel)

RO radius (of workpiece that has not been forged)
R1 radius (of workpiece that has been forged)

80 distance

81 distance

Claims

1. Aforgingdeviceincluding arotating table that rotates
around a rotation axis, and a cylindrical shaping roll-
er, the forging device forging a cylindrical workpiece
such that an outer peripheral surface of the shaping
roller is pressed against an end surface of the work-
piece in a central-axis direction of the workpiece
while the workpiece is rotated by the rotating table
around a central axis of the workpiece, the forging
device being characterized in that:

the shaping roller is placed apart from the rota-
tion axis; and

a position of that end of the outer peripheral sur-
face of the shaping roller which is opposite to a
rotation-axis side in a central-axis direction of
the shaping roller is placed at an outer side in a
radial direction of the workpiece relative to a po-
sition of an outer peripheral surface of the work-
piece that has been forged.

2. The forging device according to claim 1, character-
ized by comprising:

a cylindrical mandrel, wherein:

a central axis of the mandrel accords with
the rotation axis;

the shaping roller has an inner end surface
placed at the rotation-axis side in the cen-
tral-axis direction of the shaping roller; and
a distance between the central axis of the
mandrel and the inner end surface is larger
than aradius of the mandrel but smaller than
a radius of the workpiece.
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3. The forging device according to claim 1 or 2, char-
acterized by comprising:

two shaping rollers.

5
4. The forging device according to any one of claims 1
to 3, characterized in that:
a central axis of the shaping roller is generally
perpendicular to the rotation axis. 10

5. Aforging method for forging a cylindrical workpiece,
by use of a rotating table that rotates around a rota-
tion axis, and a cylindrical shaping roller, such that
an outer peripheral surface of the shaping rolleris 15
pressed against an end surface of the workpiece in
a central-axis direction of the workpiece while the
workpiece is rotated by the rotating table around a
central axis of the workpiece, the forging method be-
ing characterized in that: 20

the shaping roller is placed apart from the rota-

tion axis; and

a position of that end of the outer peripheral sur-
face of the shaping roller which is oppositetoa 25
rotation-axis side in a central-axis direction of

the shaping roller is placed at an outer side in a
radial direction of the workpiece relative to a po-
sition of an outer peripheral surface of the work-
piece that has been forged. 30

6. The forging method according to claim 5, charac-
terized in that:

a cylindrical mandrel is used; 35
a central axis of the mandrel accords with the
rotation axis;
the shaping roller has an inner end surface
placed at the rotation-axis side in the central-
axis direction of the shaping roller; and 40
a distance between the central axis of the man-
drel and the inner end surface is larger than a
radius of the mandrel but smaller than a radius
of the workpiece.
45
7. The forging method according to claim 5 or 6, char-
acterized in that:

two shaping rollers are used.
50

8. The forging method according to any one of claims
5to 7, characterized in that:

a central axis of the shaping roller is generally
perpendicular to the rotation axis. 55
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FIG. 9
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