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Description

TECHNICAL FIELD

[0001] The present invention relates to a mold pin for
manufacturing a tube yoke, and more particularly, to a
mold pin for manufacturing a tube yoke, which is capable
of rapidly manufacturing a tube yoke provided with a
spline on a tube part through a forging step while pre-
venting distortion involving a twisted shape of the spline.

BACKGROUND ART

[0002] A general yoke is provided to smoothly transmit
a power of a driving shaft to a driven shaft when a driven
shaft is not disposed on the same line with respect to a
rotating main shaft such as a propulsion shaft transmit-
ting a power of an engine or a steering of a vehicle.
[0003] FIG. 1 is a perspective view of a typical tube
yoke. The tube yoke includes a yoke part 2 and a shaft
3 coupled to a lower portion of the yoke part 2.

[0004] In case of the typical tube yoke, the tube yoke
is manufactured such that the yoke part 2 and the shaft
3 are separately manufactured, and then the lower por-
tion of the yoke part 2 is welded to an upper portion of
the shaft 3.

[0005] However, as described above, the typical tube
yoke, which is manufactured by welding the yoke part to
the shaft, has a limitation in that a knuckle part and a
shaft are manufactured in a separate device. Due to the
limitation, costs for facilities may increase, deformation
such as distortion of the knuckle part or the shaft may be
generated by heat during welding, and furthermore, the
tube yoke is weak during usage because awelded portion
is vulnerable.

[0006] To resolve the above-described limitation, a
tube yoke in which the yoke part and the shaft part are
integrated with each other has been disclosed.

[0007] However, in case of the tube yoke in which the
yoke part and the shaft part are integrated with each oth-
er, additional steps such as calibration after the spline is
formed are required because the spline is difficult to be
formed on an inner surface of the tube yoke.

[0008] Also, as described above, when the tube yoke
in which the yoke part and the shaft part are integrated
with each other is manufactured through a forging step
and the spline is formed through a separate processing
step due to the difficulty of spline formation, a manufac-
turing time may extremely increase and manufacturing
costs also may increase.

(RELATED ART DOCUMENTS)

[0009] Patent Registration No. 10-0767105 (Registra-
tion date October 08 2007)
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DISCLOSURE OF THE INVENTION

TECHNICAL PROBLEM

[0010] The present invention provides a mold pin for
manufacturing a tube yoke, which is capable of rapidly
manufacturing a tube yoke provided with a spline on a
tube part through a forging step while preventing distor-
tion involving a twisted shape of the spline.

TECHNICAL SOLUTION

[0011] An embodiment of the present invention pro-
vides a mold pin for manufacturing a tube yoke provided
with a spline part on an outer circumferential surface
thereof in order to mold a spline inside a tube part of a
tube yoke including a tube part and a yoke part. Here, a
land part protruding along an outer circumferential direc-
tion is formed on the spline part corresponding to one
side of a lengthwise direction of the mold pin.

[0012] In an embodiment, the land part may include a
first land part formed on one side end of the lengthwise
direction of the mold pin and a second land part formed
at a position spaced toward the other side from the first
land part.

[0013] In an embodiment, the first land part may have
a protruding height greater than the second land part.

ADVANTAGEOUS EFFECTS

[0014] As described above, the present invention has
an advantage in that the tube yoke provided with the
spline on the tube part through a forging step may be
rapidly manufactured.

[0015] The present invention also has an advantage
in that the distortion involving the twisted shape of the
spline of the tube part may be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1is a perspective view illustrating a typical tube
yoke.

FIG.2is aviewillustrating a tube yoke manufacturing
device according to an embodiment of the present
invention.

FIG. 3 is a view illustrating a central groove molding
die of the tube yoke manufacturing device according
to an embodiment of the present invention.

FIG. 4 is a view illustrating a primary backward ex-
trusion molding die of the tube yoke manufacturing
device according to an embodiment of the present
invention.

FIG. 5 is a view illustrating a secondary backward
extrusion molding die of the tube yoke manufacturing
device according to an embodiment of the present
invention.
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FIG. 6 is a view illustrating a preliminary yoke mold-
ing die of the tube yoke manufacturing device ac-
cording to an embodiment of the present invention.
FIG. 7 is a view illustrating a yoke molding die of the
tube yoke manufacturing device according to an em-
bodiment of the present invention.

FIG. 8 is a view illustrating a spline molding die of
the tube yoke manufacturing device according to an
embodiment of the present invention.

FIGS. 9 to 11 are views illustrating steps of forming
a spline through a spline molding die of the tube yoke
manufacturing device according to an embodiment
of the present invention.

FIG. 12 is a view illustrating a mold pin provided in
the spline molding die of the tube yoke manufactur-
ing device according to an embodiment of the
present invention.

FIG. 13 is a cross-sectional view taken along line A-
A of FIG. 12.

MODE FOR CARRYING OUT THE INVENTION

[0017] The presentinvention may be embodied in dif-
ferent forms without being out of the scope, technical
idea and essential features of the presentinvention. The
preferred embodiments should be considered in descrip-
tive sense only and are not for purposes of limitation.
[0018] It will be understood that although the terms
such as ‘first’ and 'second’ are used herein to describe
various elements, these elements should not be limited
by these terms.

[0019] Thetermsare only used to distinguish one com-
ponent from other components. For example, a first ele-
ment referred to as a first element in one embodiment
can be referred to as a second element in another em-
bodiment without departing from the scope of the ap-
pended claims.

[0020] The word 'and/or’ means that one or more or a
combination of relevant constituent elements is possible.
[0021] It will also be understood that when an element
is referred to as being "connected to" or "engaged with"
another element, it can be directly connected to the other
element, or intervening elements may also be present.
[0022] It will also be understood that when an element
is referred to as being ‘directly connected to’ another el-
ement, there is no intervening elements.

[0023] In the following description, the technical terms
are used only for explaining a specific exemplary embod-
iment while not limiting the present invention. The terms
of a singular form may include plural forms unless re-
ferred to the contrary.

[0024] The meaning of ’include’ or ’comprise’ specifies
a property, a region, a fixed number, a step, a process,
an element and/or a component but does not exclude
other properties, regions, fixed numbers, steps, process-
es, elements and/or components.

[0025] Unlessterms used inthe presentdisclosure are
defined differently, the terms may be construed as mean-
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ing known to those skilled in the art.

[0026] Terms such as terms that are generally used
and have been in dictionaries should be construed as
having meanings matched with contextual meanings in
the art. In this description, unless defined clearly, terms
are not ideally, excessively construed as formal mean-
ings.

[0027] Hereinafter, embodiments disclosed in this
specification is described with reference to the accom-
panying drawings, and the same or corresponding com-
ponents are given with the same drawing number regard-
less of reference number, and their duplicated descrip-
tion will be omitted.

[0028] Moreover, detailed descriptions related to well-
known functions or configurations will be ruled out in or-
der not to unnecessarily obscure subject matters of the
present invention.

[0029] As illustrated in FIG. 2, a tube yoke manufac-
turing device A according to an embodiment of the
present invention includes: a central groove molding die
110; a primary backward extrusion molding die 120, a
secondary backward extrusion molding die 130, a pre-
liminary yoke molding die 140, a yoke molding die 150,
and a spline molding die 160.

[0030] Moldingissimultaneously performed by supply-
ing a material to be molded to each of the central groove
molding die 110; the primary backward extrusion molding
die 120, the secondary backward extrusion molding die
130, the preliminary yoke molding die 140, the yoke mold-
ing die 150, and the spline molding die 160.

[0031] For example, a first material is supplied to the
primary backward extrusion molding die 120 through a
transfer device after molded in the central groove molding
die 110, and, at the same time, a second material is sup-
plied to the central groove molding die 110 together with
the transfer of the first material.

[0032] Also, the first material is molded in the primary
backward extrusion molding die 120 and then supplied
to the secondary backward extrusion molding die 130.
Here, the second material is supplied to the primary back-
ward extrusion molding die 120 together with the transfer
of the first material at the same time, and a new third
material is also supplied to the central groove molding
die 110 at the same time.

[0033] As described above, one material is molded
while being sequentially transferred along the central
groove molding die 110; the primary backward extrusion
molding die 120, the secondary backward extrusion
molding die 130, the preliminary yoke molding die 140,
the yoke molding die 150, and the spline molding die 160,
and the materials are successively supplied to be mold-
ed.

[0034] That is, the tube yoke manufacturing device is
configured to simultaneously perform molding operations
of the central groove molding die 110, the primary back-
ward extrusion molding die 120, the secondary backward
extrusion molding die 130, the preliminary yoke molding
die 140, the yoke molding die 150, and the spline molding
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die 160 and also configured to supply a plurality of ma-
terials, which are completely molded in each correspond-
ing die, to dies in next steps by transfer devices at the
same time.

[0035] As described above, since all of the molding
operations are performed at once such that the materials
are successively supplied, and, at the same time, the
molding operations of the central groove molding die 110,
the primary backward extrusion molding die 120, the sec-
ondary backward extrusion molding die 130, the prelim-
inary yoke molding die 140, the yoke molding die 150,
and the spline molding die 160 are performed, the tube
yoke manufacturing device A according to an embodi-
ment of the present invention may manufacture one fin-
ished product per one cycle operation (one time opera-
tion in which a punch is transferred to a dice to mold a
material and then returned).

[0036] Hereinafter, a schematic structure of each of
the central groove molding die 110, the primary backward
extrusion molding die 120, the secondary backward ex-
trusion molding die 130, the preliminary yoke molding die
140, the yoke molding die 150, and the spline molding
die 160 will be described.

[0037] Asillustratedin FIG. 3, the central groove mold-
ing die 110 includes: a central groove molding dice 111
to which a cut materialis supplied and a punch 113 press-
ing one side of the material supplied to the central groove
molding dice 111 to mold a central groove at one side of
the material.

[0038] The central groove may be molded through a
die pin 111P provided in the central groove molding dice
111.

[0039] During the one cycle operation of the central
groove molding die 110, the central groove may be
formed at one side of the material.

[0040] The primary backward extrusion molding die
120 is disposed next to the central groove molding die
110 as illustrated in FIG. 2. The primary backward extru-
sion molding die 120 includes: a primary backward ex-
trusion molding dice 121 receiving the material, which is
molded through the central groove molding die 110,
through a separated transfer device (not shown); and a
die pin 121P pressing the material supplied to the primary
backward extrusion molding dice 121 to perform back-
ward extrusion molding on the tube part provided with an
inner diameter hole at one side of the material as illus-
trated in FIG. 4.

[0041] The primary backward extrusion may be per-
formed as a punch 123 presses an upper portion of the
material.

[0042] During one cycle operation of the primary back-
ward extrusion molding die 120, the tube part provided
with an inner diameter hole at one side of the material
may be backward extrusion molded.

[0043] The secondary backward extrusion molding die
130 is disposed next to the primary backward extrusion
molding die 120 as illustrated in FIG. 2. The secondary
backward extrusion molding die 130 includes: a second-
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ary backward extrusion molding dice 131 receiving the
material, which is molded through the primary backward
extrusion molding die 120, through a separated transfer
device (not shown); and a die pin 131P inserted into the
inner diameter hole of the material supplied to the sec-
ondary backward extrusion molding dice 131 to perform
backward extrusion molding so that a length of the tube
part increases as illustrated in FIG. 5.

[0044] The secondary backward extrusion may be per-
formed as a punch 133 presses the upper portion of the
material.

[0045] During one cycle operation of the secondary
backward extrusion molding die 130, the tube part, which
is formed at one side of the material, may be backward
extrusion molded to increase the length thereof.

[0046] The preliminary yoke molding die 140 is dis-
posed next to the secondary backward extrusion molding
die 130 as illustrated in FIG. 2. The preliminary yoke
molding die 140 includes: a preliminary yoke molding
dice 141 receiving the material, which is molded through
the secondary backward extrusion molding die 130,
through a separated transfer device (not shown); and a
punch 143 pressing the material supplied to the prelim-
inary yoke molding dice 141 to mold a preliminary yoke
part provided with a guide groove at the other side of the
material as illustrated in FIG. 6.

[0047] The preliminary yoke molding dice 141 is pro-
vided with a die pin 141P inserted into the inner diameter
hole.

[0048] During one cycle operation of the preliminary
yoke molding die 140, a preliminary yoke part for molding
ayoke part at the other side of the material may be mold-
ed.

[0049] The yoke molding die 150 is disposed next to
the preliminary yoke molding die 140 as illustrated in FIG.
2. The yoke molding die 150 includes: a yoke molding
dice 151 receiving the material, which is molded through
the preliminary yoke molding die 140, through a separat-
ed transfer device (not shown); and a punch 153 pressing
the material supplied to the yoke molding dice 151 to
mold a yoke part as illustrated in FIG. 7.

[0050] The yoke molding die 150 is provided with a die
pin 151P inserted into the inner diameter hole to complete
a shape of the inner diameter hole.

[0051] During one cycle operation of the yoke molding
die 150, the yoke part may be molded at the other side
of the material.

[0052] The spline molding die 160 is disposed next to
the yoke molding die 150 as illustrated in FIG. 2. The
spline molding die 160 includes: a spline molding dice
161 receiving the material, which is molded through the
yoke molding die 150, through a separated transfer de-
vice; and a mold pin 161P, which is provided with a spline
part 161P-a on an outer circumferential surface thereof,
inserted into the tube part to mold a spline SP inside the
tube part as illustrated in FIG. 8.

[0053] Duringone cycle operation of the spline molding
die 160, the spline SP may be formed inside the tube
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part of the material.

[0054] When the spline molding die 160 is described
in more detail, as illustrated in FIG. 9, the spline part
161P-a of the mold pin 161P has a length greater than
a depth of the inner diameter hole of the tube part.
[0055] Also, the spline part 161P-a of the mold pin
161P has a cross-section in which a recessed portion
and a protruding portion are alternately formed, and, in
particular, aland partL1 and L2 protruding along an outer
circumferential direction is formed on the spline part
161P-a corresponding to one side in the lengthwise di-
rection of the mold pin 161P.

[0056] In detail, as illustrated in FIGS. 12 and 13, the
land part L1 and L2 includes: a first land part L1 formed
on one side end in the lengthwise direction of the mold
pin 161P; and a second land part L2 spaced toward the
other side from the first land L1. The first land part L1
has a protruding height greater than the second land part
L2.

[0057] For example, when the spline SP is molded in
a state in which the mold pin 161P is completely inserted
into the tube part and then discharged, a portion of the
material inside the tube part, to which a pressure less
than a yield strength is applied, may exist, and such a
portion may have a property of being restored to an orig-
inal shape because an elastic area still exists. Due to the
above-described reason, the spline may not be formed
into a proper shape.

[0058] As the firstland part L1 presses and deforms a
portion, which is partially restored to the original shape
because an elastic area is remained on a portion of the
material inside the tube part in a process of forming the
spline SP while the mold pin 161P is inserted into the
tube part, in a discharge process once again, so that the
spline SP is molded to have a correct size, the portion
remained in the elastic area is plastically deformed.
[0059] In detail, while the mold pin 161P is inserted
into the tube part, a portion of the material is restored to
a diameter portion R (refer to FIG. 13) less than a pro-
truding height of the first land part L1 after the first land
part L1 passes. However, the mold pin 161 P presses
the partially restored portion again in the discharge proc-
ess to generate plastic deformation.

[0060] That is, in case of a structure without the first
land part L1, the spline may be inappropriately formed
because a portion of the material is applied with a pres-
sure less than the yielding strength and thus elastically
restored to the original shape when the mold pin 161P
is inserted into the tube part and then discharged. How-
ever, as the first land part L1 is provided, deformation is
applied two times to form the spline, and plastic defor-
mationis generated over an entire area to form the proper
shape of the spline SP.

[0061] The second lane partL2 may serve to guide the
discharge of the mold pin 161P in a state of beinginserted
into the spline part 161P-a formed by the first land part
L1 while the mold pin 161P is inserted into the tube part
and then discharged, and the shape of the spline SP may
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be more properly formed by the second land part L2.
[0062] Hereinafter, a method for manufacturing a tube
yoke using the above-described tube yoke manufactur-
ing device A will be described.

[0063] The method for manufacturing a tube yoke ac-
cording to an embodiment of the present invention in-
cludes a tube yoke forging molding step S100 and a
spline forging molding step S200.

[0064] The tube yoke forging molding step S100 molds
a tube yoke including a tube part and a yoke part by
inserting a material into a dice and pressing the inserted
material by a punch. For example, the tube yoke forging
molding step S100 may include: a central recess molding
step S110, a primary backward extrusion molding step
S120, a secondary backward extrusion molding step
S130, a preliminary yoke molding step S140, and a yoke
molding step S150.

[0065] Firstly, the tube yoke forging molding step S100
including the central recess molding step S110, the pri-
mary backward extrusion molding step S120, the sec-
ondary backward extrusion molding step S130, the pre-
liminary yoke molding step S140, and the yoke molding
step S150 will be described.

[0066] The central recess molding step S110 molds a
central groove at one side of a material by supplying a
cut material to a central groove molding dice and then
pressing the supplied cut material by a punch.

[0067] For example, the central recess molding step
S110 may be performed through the above-described
central groove molding die 110.

[0068] The primary backward extrusion molding step
S120 supplies the material to the primary backward ex-
trusion molding dice and then moves a die pin in aforward
direction, thereby molding a tube part provided with an
inner diameter hole at one side of the material.

[0069] For example, the primary backward extrusion
molding step S120 may be performed through the above-
described primary backward extrusion molding die 120.
[0070] The secondary backward extrusion molding
step S130 supplies the material to the secondary back-
ward extrusion molding dice and then moves a die pin in
a forward direction, thereby molding to increase a length
of the tube part at one side of the material.

[0071] For example, the secondary backward extru-
sion molding step S130 may be performed through the
above-described secondary backward extrusion molding
die 130.

[0072] The preliminary yoke molding step S140 sup-
plies the material to the preliminary yoke molding dice
and then presses the supplied material, thereby molding
a preliminary yoke part provided with a guide groove at
the other side of the material.

[0073] Forexample, the preliminary yoke molding step
S140 may be performed through the above-described
preliminary yoke molding die 140.

[0074] The yoke molding step S150 supplies the ma-
terial to the yoke molding dice and then presses the sup-
plied material, thereby molding a yoke part and complete-
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ly molding an inner diameter hole by a die pin at the same
time.

[0075] For example, the yoke molding step S150 may
be performed through the above-described yoke molding
die 150.

[0076] Asdescribed above, the tube yoke including the
tube part and the yoke part may be molded through the
tube yoke forging molding step S100 including the central
recess molding step S110, the primary backward extru-
sion molding step S120, the secondary backward extru-
sion molding step S130, the preliminary yoke molding
step S140, and the yoke molding step S150.

[0077] The spline forging molding step S200 is per-
formed after the tube yoke forging molding step S200. In
detail, the spline forging molding step S200 molds the
spline SP inside the tube part by inserting the mold pin
161P provided with the spline part 161P-a on the outer
circumferential surface into the tube part of the tube yoke.
[0078] For example, the spline forging molding step
S200 may be performed through the above-described
spline molding die 160.

[0079] The spline part 161P-a of the mold pin 161P
has a cross-section in which a recessed portion and a
protruding portion are alternately formed, and a land part
L1 and L2 protruding along an outer circumferential di-
rection is formed on the protruding portion of the spline
part 161P-a corresponding to one side in the lengthwise
direction of the mold pin 161P.

[0080] In particular, the land part L1 and L2 includes a
firstland partL1 formed on one side end in the lengthwise
direction of the mold pin 161P and a second land part L2
spaced toward the other side from the first land L1. The
first land part L1 has a protruding height greater than the
second land part L2.

[0081] Also, the spline part 161P-a of the mold pin
161P has a length greater than a depth of the inner di-
ameter hole of the tube part.

[0082] Since the shape of the land part L1 and L2 of
the mold pin 161P and the length of the spline part 161P-
a are previously described in the tube yoke manufactur-
ing device A, detailed description will be omitted.
[0083] While the present invention has been particu-
larly shown and described with reference to the accom-
panying drawings according to exemplary embodiments,
it will be understood by those of ordinary skill in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims.

Claims

1. A mold pin for manufacturing a tube yoke provided
with a spline part on an outer circumferential surface
thereof in order to mold a spline inside a tube part
of a tube yoke comprising a tube part and a yoke
part, wherein a land part protruding along an outer
circumferential direction is formed on the spline part
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corresponding to one side of a lengthwise direction
of the mold pin.

The mold pin of claim 1, wherein the land part com-
prises a first land part formed on one side end of the
lengthwise direction of the mold pin and a second
land part formed at a position spaced toward the oth-
er side from the first land part.

The mold pin of claim 2, wherein the first land part
has a protruding height greater than the second land
part.
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