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Description

Technical Field

[0001] The present invention relates to a wire-drawing device that is a wire-drawing machine that draws a wire rod.
More specifically, the present invention relates to a wire-drawing device that draws an arc-welding wire.

Background Art

[0002] Exemplary arc-welding wires that are used in welding robots and the like include not only a solid wire but also
a flux-cored wire obtained by forming a narrow steel strip into a tube-like steel sheath and filling the steel sheath with flux.
[0003] Such an arc-welding wire is manufactured as follows: a material such as a steel wire rod or a steel strip is
passed through a wire-drawing device such as a holed die or a roller die and is thus drawn. The wire-drawing in which
a material such as a steel wire rod or a steel strip is drawn is performed by passing the material such as a steel wire
rod or a steel strip through a wire-drawing line that includes a plurality of die groups that are aligned in series. Each of
the die groups is a combination of a plurality of wire-drawing devices such as holed dies or roller dies.
[0004] In many cases of wire-drawing, a plurality of holed dies or roller dies are used. Exemplary applications of such
roller dies are disclosed as wire-drawing devices by PTL 1 and PTL 2.
[0005] The wire-drawing device disclosed by PTL 1 is a device that draws a wire rod by using a roller die and includes
bearings that support a pair of rollers that form the roller die, the bearings allowing the rollers to freely rotate; bearing
boxes that hold the bearings; and an integrated frame that supports the bearing boxes. The bearing boxes are fixed to
the frame with the aid of bearing-box-fixing beams. The bearing-box-fixing beams are fastened to the frame with bolts
for adjusting the interval between the rollers. The bearings are each held by a cap in such a manner as to be movable
within a corresponding one of the bearing boxes. The cap is supported by a bolt for adjusting the position of a corresponding
one of the rollers in the direction of axis of rotation of the roller.
[0006] The wire-drawing device disclosed by PTL 2 is a wire-drawing device in which a wire rod is drawn by being
passed through a die hole provided by a pair of roller dies each having a die groove in the outer periphery thereof. The
wire-drawing device includes a frame; first and second eccentric-portion-including supporting shafts each including a
one-end-side shaft portion, an other-end-side shaft portion having an axis whose extension coincides with an extension
of an axis of the one-end-side shaft portion, and an eccentric portion provided between the shaft portions and having
an axis that is deflected with respect to the axes of the one-end-side and other-end-side shaft portions, the first and
second eccentric-portion-including supporting shafts each further including a cooling-medium passage provided there-
inside; a first bearing fixed to the eccentric portion of the first eccentric-portion-including supporting shaft and around
which one of the pair of roller dies is fitted, the first bearing supporting the one roller die while allowing the roller die to
freely rotate; a second bearing fixed to the eccentric portion of the second eccentric-portion-including supporting shaft
and around which the other of the pair of roller dies is fitted, the second bearing supporting the other roller die while
allowing the roller die to freely rotate; first and second roller-die-axial-direction-position-adjusting mechanisms that allow
the first and second eccentric-portion-including supporting shafts, respectively, to be held by the frame such that the
eccentric-portion-including supporting shafts are slidable in the axial direction; and first and second roller-die-radial-
direction-position-adjusting mechanisms that allow the first and second eccentric-portion-including supporting shafts,
respectively, to be held by the frame such that the eccentric-portion-including supporting shafts are rotatable about the
axes of the one-end-side and other-end-side shaft portions.
[0007] PTL 3 discloses a machine used for drawing high tensile profiled wire. It comprises a box frame containing
upper and lower working rollers, the wire being pulled between grooves in the working rollers and reduced to the required
section. Each working roller is of small diameter and is held between straight shoulders on a pair of back-up rollers
retained in the valley between them. The back-up rollers rotate in bearings, one set being in a fixed lower block. The
upper set rotates in a movable block and the gap is adjusted by a screw mechanism.
[0008] PTL 4, which is considered the closest prior art to the subject-matter of claim 1, discloses a device for high-
speed drawing of a high strength wire for welding. The integrated frame body has a high rigidity in which elongation of
the frame body is within the range of 20-150 mm when the tensile load of 10,000 N is applied in the wire drawing direction
of the roller die to expand the frame body. PTL4 discloses in particular a wire-drawing device that draws a wire rod by
passing the wire rod through a die hole provided by a pair of roller dies, the wire-drawing device comprising: a frame;
rotation shafts that support the respective roller dies such that the roller dies are rotatable about the rotation shafts; a
supporting body that is separate from the frame and on which the rotation shafts supporting the roller dies are mounted,
the supporting body supporting the rotation shafts mounted; a positioning means that positions the supporting body with
respect to the frame by moving the supporting body in a direction perpendicular to the axial direction of the rotation
shafts supported by the supporting body, wherein the rotation shafts of the roller dies each include a cooling means
provided inside the rotation shaft and extending along the axis of the rotation shaft; a supply port provided at one end
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of the rotation shaft of the roller die and through which a cooling medium is supplied to the cooling means; and a discharge
port provided at another end of the rotation shaft and through which the cooling medium is discharged from the cooling
means.
[0009] PTL 5 discloses a wire drawing device comprising a frame body, first and second supporting shafts having a
cooling medium flow passage inside the shaft.
[0010] PTL 6 discloses a roller die comprising a square housing that is constituted of four supporting blocks. A pair of
rollers are arranged in a space inside the housing. One end of a first shaft of a first roller on one side is supported with
one supporting block and the other end is supported with a pressing screw which is provided by penetrating another
supporting block. One end of a second shaft of a second roller on the other side is supported with an adjusting screw
which is provided by penetrating the one supporting block on one side and the other end is supported with the pressing
screw which is provided by penetrating the other supporting block on another side.

Citation List

Patent Literature

[0011]

PTL 1: JP 2005-34873
PTL 2: JP 2007-283314
PTL3: FR 2 340 146 A1
PTL 4: JP 2005 034873 A
PTL 5: JP 2007 283314 A
PTL 6: JP H03 216211 A

Summary of Invention

Technical Problem

[0012] The wire-drawing device disclosed by PTL 1 employs an indirect cooling method in which a cooling-medium
passage is provided in the frame that holds the roller die. Therefore, heat generated by the roller die is not absorbed by
the cooling medium unless the heat is transmitted to the frame via the bearings and shafts of the rollers forming the
roller die. Hence, the wire-drawing device disclosed by PTL 1 is not considered to be able to fully cool the roller die and
the bearings and has a problem in that, since the thermal expansion of the roller die cannot be suppressed, the wire
diameter may vary and high loads may be applied to the bearings.
[0013] In the wire-drawing device disclosed by PTL 2, the roller dies are attached to the eccentric shafts having the
cooling-medium passages. Since the eccentric supporting shafts to which the bearings of the roller dies are attached
are cooled, the effect of cooling the roller dies and the bearings is improved. Consequently, the thermal expansion of
the roller dies is suppressed, and the stability in the wire diameter can be improved: Hence, the loads applied to the
bearings are reduced, and the lives of the bearings are thus extended.
[0014] On the other hand, however, the wire-drawing device disclosed by PTL 2 requires a high level of skill so as to
be assembled and adjusted. For example, to attach the roller dies, while the roller dies are held at predetermined positions
in the frame such that the positions of the bearings of the roller dies coincide with the positions of respective shaft-
receiving holes provided in the frame, the supporting shafts need to be fitted into the shaft-receiving holes and the
bearings. To fit the supporting shafts into both the shaft-receiving holes and the bearings, the supporting shafts need to
be driven with a hammer or the like while the driving force is adjusted. If the extent of driving is inappropriate, associated
components may be damaged.
[0015] Moreover, the positions of the roller dies need to be adjusted after the roller dies are attached. Particularly, to
adjust the radial-direction positions of the roller dies, the positions of the eccentric supporting shafts need to be adjusted.
Such work requires the worker of a high level of skill. As is understood from such exemplary situations, the wire-drawing
device disclosed by PTL 2 requires a high level of skill so as to be assembled and adjusted, and is therefore only
handleable by few skilled workers.
[0016] Accordingly, it is an object of the present invention to provide a wire-drawing device that can be assembled
and adjusted easily and quickly.

Solution to Problem

[0017] To achieve the above object, the present invention employs the following technical measures.
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[0018] A wire-drawing device according to the present invention draws a wire rod by passing the wire rod through a
die hole provided by a pair of roller dies. The wire-drawing device includes a frame; rotation shafts that support the
respective roller dies such that the roller dies are rotatable about the rotation shafts; a supporting body that is separate
from the frame and on which the rotation shafts supporting the roller dies are mounted, the supporting body supporting
the rotation shafts mounted; a first positioning means that positions the supporting body with respect to the frame by
moving the supporting body in an axial direction of the rotation shafts supported by the supporting body; and a second
positioning means that positions the supporting body with respect to the frame by moving the supporting body in a
direction perpendicular to the axial direction of the rotation shafts supported by the supporting body.
[0019] It is preferable that the first positioning means include a pressing means that positions the supporting body
with respect to the frame by pressing two ends of the supporting body in the axial direction of the rotation shafts that
support the roller dies, and a fastening means that fastens the pressing means to the frame.
[0020] It is also preferable that the pressing means include a bolt extending through the frame and applying a pressing
force to the supporting body.
[0021] It is also preferable that the second positioning means include a pushing means that exerts a force of pushing
a non-supporting surface of the supporting body from a side of the frame, the non-supporting surface being a surface
of the supporting body that is opposite a surface on which the rotation shaft is mounted; and a pulling means that exerts
a force of pulling the non-supporting surface toward the frame.
[0022] It is also preferable that the pushing means include a pushing bolt extending through the frame and exerting
a force of pushing the non-supporting surface from the side of the frame, and that the pulling means include a pulling
bolt extending through the frame and exerting a force of pulling the non-supporting surface toward the frame.
[0023] According to the invention, the rotation shafts of the roller dies each include a cooling means provided inside
the rotation shaft and extending along the axis of the rotation shaft; a supply port provided at one end of the rotation
shaft of the roller die and through which a cooling medium is supplied to the cooling means; and a discharge port provided
at another end of the rotation shaft and through which the cooling medium is discharged from the cooling means.
[0024] According to the invention, the frame has notches at positions corresponding to the supply port and the discharge
port, respectively, and when the supporting body is positioned with respect to the frame, the supply port and the discharge
port provided to each of the rotation shafts be movable within the notches without interfering with the frame.

Advantageous Effects of Invention

[0025] According to the present invention, the wire-drawing device can be assembled and adjusted easily and quickly.

Brief Description of Drawings

[0026]

Fig. 1 is a schematic diagram illustrating a process of drawing an arc-welding wire in which wire-drawing devices
according to an embodiment of the present invention are used.
Fig. 2A is a front view of a wire-drawing device according to the embodiment.
Fig. 2B is a right-side view of the wire-drawing device according to the embodiment.
Fig. 2C is an upper-side view of the wire-drawing device according to the embodiment.
Fig. 3A is an upper-side view of a housing of the wire-drawing device according to the embodiment.
Fig. 3B is a front view of the housing of the wire-drawing device according to the embodiment.
Fig. 3C is a right-side view of the housing of the wire-drawing device according to the embodiment.
Fig. 4 includes diagrams sequentially illustrating a process of mounting a rotation shaft supporting a roller die on
the housing of the wire-drawing device according to the embodiment and a process of positioning the housing on
which the rotation shaft has been mounted with respect to a frame.

Description of Embodiments

[0027] An embodiment of the present invention will now be described with reference to the drawings. The following
embodiment is only an exemplary embodiment of the present invention and does not limit the configuration of the present
invention to that exemplary embodiment. Hence, the technical scope of the present invention is not limited to the content
disclosed by the following embodiment.
[0028] Before describing a wire-drawing device 1 according to an embodiment of the present invention, an outline of
a wire-drawing process in which a wire rod is drawn will be described with reference to Fig. 1. Fig. 1 is a diagram
illustrating a wire-drawing process in which an arc-welding wire W, such as a solid wire or a flux-cored wire, is drawn in
such a manner as to have a diameter required of a finished product.



EP 3 006 127 B1

5

5

10

15

20

25

30

35

40

45

50

55

[0029] The process of "roller-die wire-drawing" illustrated in Fig. 1 is a wire-drawing process that is generally called
secondary wire-drawing and in which a wire rod, such as a solid wire or a flux-cored wire, formed of a material, such as
a steel wire rod or a steel strip, processed in primary wire-drawing performed prior to the secondary wire-drawing is
drawn in such a manner as to have a diameter required of a finished product. Subsequent to "roller-die wire-drawing,"
"finishing wire-drawing" is performed in which the drawn welding wire W is finished into a product having a final diameter,
and the welding wire W thus having the finished-product diameter is rinsed, is lubricated with oil, and is coiled as a
finished product.
[0030] The wire-drawing device 1 according to the embodiment includes roller dies 2 that draw a welding wire W. A
plurality of wire-drawing devices 1 are stacked in series and are integrated into a die group 100. Furthermore, a plurality
of die groups 100 are aligned in series, with a take-up capstan 101 that applies a certain tension to the welding wire W
is interposed between adjacent ones of the die groups 100. Thus, a wire-drawing line that performs "roller-die wire-
drawing" and "finishing wire-drawing" is provided.
[0031] A configuration of the wire-drawing device 1 according to the embodiment will now be described with reference
to Figs. 2A to 2C. Fig. 2A is a front view illustrating the front face of the wire-drawing device 1. Fig. 2B is a right-side
view of the wire-drawing device 1. Fig. 2C is an upper-side view (top view) of the wire-drawing device 1.
[0032] In the embodiment, the configuration of the wire-drawing device 1 will be described on an assumption of a
positional relationship that the vertical direction in the front view illustrated in Fig. 2A corresponds to the vertical direction
of the wire-drawing device 1, and the lateral direction in the same front view corresponds to the lateral direction of the
wire-drawing device 1. Hence, a side view of the wire-drawing device 1 illustrated in Fig. 2A that is seen from the right
side is regarded as the right-side view and is illustrated in Fig. 2B, and a side view of the wire-drawing device 1 that is
seen from the upper side is regarded as the upper-side view (top view) and is illustrated in Fig. 2C. Furthermore, in Figs.
2A and 2B, the upper half of the wire-drawing device 1 with respect to a symmetry axis S1 is illustrated as an external
view in solid lines, and the lower half of the wire-drawing device 1 is illustrated as an internal view in broken lines.
[0033] Referring to Fig. 2A, the wire-drawing device 1 includes a frame 3 that encloses a substantially rectangular
space. Two supporting bodies (housings) 5 on which rotation shafts 4 that support the respective roller dies 2 are mounted
are provided in the substantially rectangular space enclosed by the frame 3. The two housings 5 and 5 are positioned
with respect to the frame 3 such that the respective roller dies 2 and 2 face each other and thus provide a die hole. For
the positioning of the housings 5, the wire-drawing device 1 includes a first positioning means that determine the axial-
direction position of each of the rotation shafts 4 supporting the roller dies 2, and a second positioning means that
determine the position of each of the rotation shafts 4 in a direction toward the opposing roller die 2 (the radial direction
of each of the roller dies 2).
[0034] The wire-drawing device 1 draws a welding wire W, i.e., a wire rod, by passing the welding wire W through the
die hole provided by the pair of roller dies 2 that face each other.
[0035] Now, the configuration of the wire-drawing device 1 will be described in detail.
[0036] As illustrated as the front view in Fig. 2A, the frame 3 is a member including four pieces of steel material that
each have a substantially rectangular-parallelepiped shape and are of substantially the same size. The four pieces of
steel material are integrated together in such a manner as to form the upper, lower, right, and left sides, respectively,
of a substantial square or a substantial rectangle.
[0037] Specifically, the frame 3 is an integrated body formed of the four pieces of steel material, which are an upper
beam 6 corresponding to the upper side, a lower beam 7 corresponding to the lower side, a right beam 8 corresponding
to the right side, and a left beam 9 corresponding to the left side. Hence, the frame 3 having a substantially square shape
or a substantially rectangular shape and including the upper beam 6, the lower beam 7, the right beam 8, and the left
beam 9 encloses a space having a shape substantially similar to the shape of the frame 3 in the front view illustrated in
Fig. 2A. Here, regarding the frame 3 whose front surface is illustrated in Fig. 2A, a surface opposite the front surface is
referred to as rear surface, a surface enclosing the space inside the frame 3 is referred to as inner peripheral surface,
and a surface on the outer side of the frame 3 is referred to as outer peripheral surface.
[0038] As illustrated in Figs. 2A and 2B, the right beam 8 and the left beam 9 forming the right and left sides of the
frame 3 each have a recess in and near a longitudinal-direction central portion thereof. The thickness of the frame 3 at
each of the recesses is reduced to about 1/2 to 1/3 (one half to one third) of the thickness of a portion of the frame 3
that adjoins the recess. Particularly, as illustrated in Fig. 2B, the portion having the reduced thickness forms a concavity
as if a portion of each of the right beam 8 and the left beam 9 of the frame 3 is cut off from the front surface toward the
rear surface. The concavity is referred to as notch 10a or 10b. Furthermore, surfaces of the right beam 8 and the left
beam 9 where the notches 10a and 10b are provided are referred to as notched surfaces. Hence, the notches 10a and
10b each have a depth from the front surface of the frame 3 of about 1/2 to 2/3 (one half to two thirds) of the thickness
of the portion adjoining the notch 10a or 10b.
[0039] The notches 10a and 10b each extend over the entire region of the right beam 8 or the left beam 9 in the lateral
direction and over a region of the right beam 8 or the left beam 9 in the longitudinal direction that has a length of about
1/2 to 2/3 (one half to two thirds) of the full length of the right beam 8 or the left beam 9.
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[0040] As illustrated in Fig. 2A, the frame 3 having the above notches 10a and 10b (i.e., the notched surfaces) has a
horizontally and vertically symmetrical configuration in a state where the upper beam 6 and the lower beam 7 face each
other in the vertical direction while the right beam 8 and the left beam 9 face each other in the lateral direction. Although
details will be described later, the wire-drawing device 1 illustrated in Fig. 2A that includes the frame 3 and other elements
attached thereto also has a horizontally symmetrical shape with respect to the symmetry axis S1, because elements
provided in the lower half of the frame 3 are the same as elements provided in the upper half of the frame 3. Hence, the
following description starts with details of the configuration of the lower half of the frame 3, followed by details of individual
elements provided in the lower half of the frame 3. Thus, the description of the entirety of the wire-drawing device 1 will
be complete.
[0041] Referring to the lower half of the frame 3 illustrated in Fig. 2A, the right beam 8 of the frame 3 has a right
concavity on the lower side of the notch 10a. The right concavity is concave from the front surface toward the rear surface
of the right beam 8. The right concavity is a recess shallower than the notch 10a and has a depth from the front surface
of the frame 3 of about 1/3 to 1/2 (one third to one half) of the depth of the notch 10a.
[0042] The right concavity is provided on the left side of the right beam 8, i.e., on a side nearer to the space enclosed
by the inner peripheral surface of the frame 3. The upper side of the right concavity is open and is continuous with the
notch 10a. The left side of the right concavity is open and is continuous with the space enclosed by the frame 3.
Specifically, the right concavity is defined by a substantially rectangular right retracted surface 11a that is retracted from
the front surface toward the rear surface of the right beam 8, a right end surface 12a that connects the right end of the
right retracted surface 11a to the front surface of the frame 3, and a lower end surface 13a that connects the lower end
of the right retracted surface 11a to the front surface of the frame 3. The right retracted surface 11a is continuous with
the inner peripheral surface of the frame 3 at the left end thereof and is continuous with the notched surface of the notch
10a at the upper end thereof. Furthermore, the right retracted surface 12a has two screw holes each of whose inner
surface is threaded. The screw holes are provided side by side in the vertical direction, i.e., in the longitudinal direction
of the right beam 8.
[0043] Furthermore, as illustrated in Figs. 2A and 2B, the right beam 8 has a through hole 14a extending through the
frame 3 from the outer peripheral surface of the frame 3 to the right end surface 12a of the right concavity. The through
hole 14a has an opening at substantially the center of the right end surface 12a of the right concavity. Apart of or the
entirety of the inner surface of the through hole 14a is threaded.
[0044] Furthermore, another through hole 15a is provided at a position nearer to the rear surface of the frame 3 than
the through hole 14a. The through hole 15a extends through the frame 3 from the outer peripheral surface to the inner
peripheral surface of the frame 3. The through hole 15a has openings in the outer peripheral surface and the inner
peripheral surface, respectively, and at substantially the midpoint between the front surface and the rear surface of the
frame 3. Apart of or the entirety of the inner surface of the through hole 15a is threaded.
[0045] As illustrated in Fig. 2A, a through hole 16a is provided on the lower side of the right concavity and at the
connection between the right beam 8 and the lower beam 7. The through hole 16a extends through the frame from the
front surface to the rear surface of the frame 3. The through hole 16a has a larger diameter than, for example, the through
hole 15a extending from the outer peripheral surface to the inner peripheral surface of the frame 3 described above. If
a stick member or the like for connection is inserted into the through hole 16a, a plurality of wire-drawing devices 1 can
be connected in series.
[0046] The lower half of the frame 3 has been described focusing on the configuration of the right beam 8. The left
beam 9 has a configuration that is vertically symmetrical with respect to a symmetry axis S2. Therefore, the left beam
9 has a left concavity corresponding to the right concavity, a left retracted surface 11b corresponding to the right retracted
surface 11a, a left end surface 12b corresponding to the right end surface 12a, a lower end surface 13b corresponding
to the lower end surface 13a, a through hole 14b corresponding to the through hole 14a, a through hole 15b corresponding
to the through hole 15a, and a through hole 16b corresponding to the through hole 16a.
[0047] Referring now to Figs. 2A and 2C, a configuration of the lower beam 7 that connects the right beam 8 and the
left beam 9 to each other will be described.
[0048] The lower beam 7 has a lower-central through hole 17, which is a circular through hole provided at substantially
the center in the longitudinal direction of the lower beam 7 and extending through the lower beam 7 (the frame 3) from
the outer peripheral surface to the inner peripheral surface. The central through hole 17 passes through substantially
the midpoint between the front surface and the rear surface of the frame 3 and extends substantially along the symmetry
axis S2.
[0049] A lower-right through hole 18a is provided on the right side of the lower-central through hole 17. The lower-
right through hole 18a is a circular through hole extending through the lower beam 7 (the frame 3) from the outer peripheral
surface to the inner peripheral surface. The lower-right through hole 18a is a through hole having an opening provided
in the inner peripheral surface of the lower beam 7 and at substantially the midpoint between the lower-central through
hole 17 and the right beam 8. The lower-right through hole 18a passes through substantially the midpoint between the
front surface and the rear surface of the frame 3 and extends substantially parallel to the lower-central through hole 17.
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A part of or the entirety of the inner surface of the lower-right through hole 18a is threaded.
[0050] Furthermore, a circular through hole 19a is provided on the right side of the lower-right through hole 18a. The
through hole 19a extends through the lower beam 7 (the frame 3) from the outer peripheral surface to the inner peripheral
surface. A guide pin 20a is fitted and fixed in the through hole 19a. The guide pin 20a guides the positioning of the
supporting body (housing 5) with respect to the frame 3, which will be described later. The guide pin 20a is a round-
columnar member having substantially the same diameter as the through hole 19a and projects from the inner peripheral
surface of the lower beam 7 into the space enclosed by the frame 3.
[0051] As illustrated in Fig. 2A, the length of projection of the guide pin 20a from the inner peripheral surface of the
lower beam 7 toward the upper side is within such a length that the guide pin 20a does not reach the lower end of the
notch 10a. The tip of the guide pin 20a is positioned below the notch 10a in the right-side view illustrated in Fig. 2B.
[0052] The lower beam 7 has a lower-left through hole 18b at a position that is substantially vertically symmetrical to
the lower-right through hole 18a with respect to the lower-central through hole 17. The lower beam 7 also has another
guide pin 20b at a position that is substantially vertically symmetrical to the guide pin 20a.
[0053] Referring now to Figs. 3A to 3C and Fig. 4, the roller die 2 and the supporting body (housing 5) supporting the
roller die 2, both of which are provided in the space enclosed by the inner peripheral surface of the frame 3, will be
described. Fig. 3A is an upper-side view (top view) illustrating the upper surface of the housing 5 included in the wire-
drawing device 1 according to the embodiment. Fig. 3B is a front view of the housing 5. Fig. 3C is a right-side view of
the housing 5. Fig. 4 includes diagrams sequentially illustrating a process of mounting the rotation shaft 4 supporting
the roller die 2 on the housing 5 and positioning the housing 5 on which the rotation shaft 4 has been mounted with
respect to the frame 3.
[0054] The roller die 2 is a member having a circular-cylindrical shape or a disc-like shape and includes a bearing
provided at a position of the axis of the circular-cylindrical or disc-like shape thereof. The roller die 2 is a wheel-like
member that is rotatable on its axis. The roller die 2 has a die groove (caliber) in the outer peripheral surface thereof
corresponding to the tread of the wheel. The die groove is provided for drawing a wire rod and extends in the peripheral
direction of the roller die 2.
[0055] The rotation shaft 4 is a circular-cylindrical member having substantially the same diameter as the bearing of
the roller die 2 and having a hollow therein extending along the axis thereof. The rotation shaft 4 is inserted into and
fixed to the bearing of the roller die 2. Thus, the rotation shaft 4 supports the roller die 2 while allowing the roller die 2
to freely rotate about the rotation shaft 4.
[0056] The hollow inside the rotation shaft 4 serves as a cooling means that cools the roller die 2 and the bearing
when a cooling medium is supplied thereinto. An opening at one end of the rotation shaft 4 is provided with a supply
port 21 through which the cooling medium is supplied from the outside into the hollow, which is the cooling means,
provided inside the rotation shaft 4. An opening at the other end of the rotation shaft 4 is provided with a discharge port
22 through which the cooling medium is discharged from the cooling means. The supply port 21 and the discharge port
22 serve as connecting devices (connectors) that each connect a cooling-medium passage pipe to a corresponding one
of the openings of the rotation shaft 4. One end of the connector has the same diameter as the opening of the rotation
shaft 4. The other end of the connector has the same diameter as the cooling-medium passage pipe.
[0057] Referring now to Figs. 3A to 3C, the housing 5 is separate from the frame 3. The rotation shaft 4 supporting
the roller die 2 is mounted on the housing 5, and the housing 5 supports the rotation shaft 4 mounted thereon. The
housing 5 is a member having a rectangular-parallelepiped shape with a central portion thereof cut off. The longitudinal
size of the housing 5 is slightly smaller than the lateral width of the space enclosed by the frame 3. That is, as illustrated
in Fig. 3B, the housing 5 is a U-shaped member whose thickness in the central portion is reduced from the upper-side
surface toward the lower-side surface (bottom surface), thereby having a concavity. The roller die 2 is placed in the
concavity provided in the center of the housing 5. The concavity has a depth that is well larger than the diameter of the
roller die 2 placed therein.
[0058] As illustrated in Figs. 3A and 3B, the housing 5 has a semicircular-cylindrical groove in the upper-side surface
thereof. The groove extends in the longitudinal direction of the housing 5 and through the midpoint between the front-
surface side and the rear-surface side of the housing 5. The groove is provided for receiving the rotation shaft 4 supporting
the roller die 2. The radius of curvature of the semicircular-cylindrical surface is substantially the same as the radius of
curvature of the surface of the rotation shaft 4 placed therein. Here, the bottom surface of the housing 5 is positioned
opposite the upper-side surface on which the rotation shaft 4 is placed. Therefore, the bottom surface of the housing 5
is occasionally referred to as non-supporting surface.
[0059] Furthermore, the housing 5 has screw holes provided in the upper-side surface thereof and on both the front-
surface side and the rear-surface side thereof with respect to the groove for receiving the rotation shaft 4. The inner
surface of each of the screw holes is threaded. Specifically, as illustrated in Fig. 3A, two screw holes 23a and 24a are
provided on the right side of the concavity and on two respective sides of the groove, and two screw holes 23b and 24b
are provided on the left side of the concavity and on two respective sides of the groove. These screw holes are provided
for receiving screws with which fastening members 25a and 25b are attached to the housing 5 so as to fasten the rotation
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shaft 4 to the housing 5.
[0060] As illustrated in Fig. 3B, the housing 5 has, at the center of the non-supporting surface thereof, a pulling through
hole 26 as a through hole corresponding to the lower-central through hole 17 provided in the lower beam 7 of the frame
3 described above. The housing 5 further has, near two respective lateral ends thereof, guide holes 27a and 27b into
which the guide pins 20a and 20b provided to the lower beam 7 are to be inserted, respectively. The guide holes 27a
and 27b each extend from the non-supporting surface toward the upper-side surface of the housing 5. Here, the diameter
of the guide holes 27a and 27b is larger than the diameter of the guide pins 20a and 20b. Furthermore, it is preferable
that the depth of the guide holes 27a and 27b be longer than the length of the guide pins 20a and 20b. When the housing
5 is positioned such that the guide pins 20a and 20b provided to the frame 3 are inserted into the guide holes 27a and
27b of the housing 5, the through hole 26 provided in the center of the non-supporting surface of the housing 5 substantially
faces the lower-central through hole 17 of the lower beam 7. Thus, the housing 5 is movable in the vertical direction
along the guide pins 20a and 20b and is also movable in the lateral direction by the size of a gap provided between each
of the guide holes 27a and 27b and a corresponding one of the guide pins 20a and 20b.
[0061] Referring now to Fig. 4, a configuration in which the housing 5 supports the rotation shaft 4 supporting the roller
die 2 will be described.
[0062] Firstly, as illustrated in Fig. 4 (a), the rotation shaft 4 supporting the roller die 2 is placed in the groove of the
upper-side surface of the housing 5 such that the roller die 2 is positioned in the concavity of the housing 5.
[0063] After the rotation shaft 4 is placed in the groove of the upper surface of the housing 5, as illustrated in Fig. 4
(b), the fastening member 25a that extends over the two screw holes 23a and 24a provided in the upper-side surface
of the housing 5 with the groove interposed therebetween is placed over the rotation shaft 4, and the fastening member
25b that extends over the screw holes 23b and 24b is placed over the rotation shaft 4. In this state, fastening screws
are passed through the fastening members 25a and 25b from above and are screwed into the screw holes 23a and 24a
and the screw holes 23b and 24b, respectively, provided in the upper-side surface of the housing 5, whereby the fastening
members 25a and 25b are fastened to the housing 5. By fastening the fastening members 25a and 25b to the housing
5 in such a manner, the rotation shaft 4 held between the housing 5 and the fastening members 25a and 25b is supported
by the housing 5 and is integrated with the housing 5. Here, since the rotation shaft 4 is placed in the groove extending
in the longitudinal direction of the housing 5, the axial direction of the rotation shaft 4 coincides with the longitudinal
direction of the housing 5 (i.e., the lateral direction in Fig. 4).
[0064] Subsequently, as illustrated in Fig. 4 (c), the housing 5 integrated with the roller die 2 and the rotation shaft 4
is positioned in the space on the inner side of the inner peripheral surface of the frame 3 such that the guide pins 20a
and 20b of the frame 3 are inserted into the guide holes 27a and 27b, respectively. In this state, the housing 5 is positioned
and fixed with respect to the frame 3 by the first positioning means and the second positioning means. Now, configurations
of the first positioning means and the second positioning means will be described.
[0065] Referring to Fig. 2 again, the configuration of the first positioning means will be described. The following de-
scription is based on an assumption that the housing 5 integrated with the roller die 2 and the rotation shaft 4 has been
positioned with respect to the frame 3 such that the guide pins 20a and 20b of the lower beam 7 are inserted into the
respective guide holes 27a and 27b thereof.
[0066] The frame 3 described above is provided with the first positioning means that positions the housing 5 with
respect to the frame 3 by moving the housing 5 in the axial direction of the rotation shaft 4 supported by the housing 5
(in the longitudinal direction of the housing 5).
[0067] The first positioning means includes a pressing means that presses the housing 5, and a fastening means that
fastens the pressing means to the frame 3. The pressing means includes a right pressing member 28a provided in the
right concavity, and a right pressing screw 29a (not illustrated) screwed into the through hole 14a having an opening in
the right end surface 12a. The right pressing screw 29a applies a pressing force to the right pressing member 28a. The
fastening means includes right fastening screws 30a and 31a screwed into respective screw holes provided in the right
retracted surface 11a. The right fastening screws 30a and 31a press the right pressing member 28a against the right
retracted surface 11a.
[0068] The right pressing member 28a is a rectangular-parallelepiped member having substantially the same shape
and size as the right concavity. The right pressing member 28a has two opposing flat surfaces each having substantially
the same shape and size as the right retracted surface 11a having a substantially rectangular shape. The right pressing
member 28a has two through holes each extending through the right pressing member 28a from one of the two flat
surfaces to the other. The two through holes are arranged side by side in the longitudinal direction of the right pressing
member 28a such that the interval between the centers thereof becomes the same as the interval between the centers
of the two screw holes provided in the right retracted surface 11a. The two through holes have a slightly larger diameter
than the screw holes provided in the right retracted surface 11a.
[0069] As illustrated in Figs. 2A and 2B, the right pressing member 28a configured as described above is placed on
the right retracted surface 11a such that the positions of the through holes thereof coincide with the positions of the
respective screw holes provided in the right retracted surface 11a. The right pressing member 28a does not substantially



EP 3 006 127 B1

9

5

10

15

20

25

30

35

40

45

50

55

project with respect to the front surface of the frame 3 and into the notch 10a.
[0070] The right pressing screw 29a is screwed into the through hole 14a from the opening provided in the outer
peripheral surface of the frame 3 and projects from the opening provided in the right end surface 12a, thereby pressing
the right pressing member 28a placed on the right retracted surface 11a toward the space enclosed by the frame 3.
[0071] The right fastening screws 30a and 31a included in the fastening means are screws having a diameter that is
the same as the diameter of the screw holes provided in the right retracted surface 11a and smaller than the diameter
of the through holes provided in the right pressing member 28a. The right fastening screws 30a and 31a are inserted
into the respective through holes of the right pressing member 28a placed on the right retracted surface 11a, and are
screwed and fastened into the respective screw holes provided in the right retracted surface 11a. Thus, the right pressing
member 28a is pressed against and fastened to the right retracted surface 11a by the heads of the right fastening screws
30a and 31a.
[0072] Here, the diameter of the through holes of the right pressing member 28a is slightly larger than the diameter
of the right fastening screws 30a and 31a. Therefore, the right pressing member 28a is movable within the right concavity
by the difference between the diameter of the through holes of the right pressing member 28a and the diameter of the
right fastening screws 30a and 31a. Hence, by adjusting the length of projection of the right pressing screw 29a from
the opening provided in the right end surface 12a, the lateral-direction position of the right pressing member 28a in the
concavity is adjustable by the difference between the diameter of the through holes of the right pressing member 28a
and the diameter of the right fastening screws 30a and 31a.
[0073] The pressing means for the left concavity has a configuration that is vertically symmetrical to the configuration
of the pressing means for the right concavity with respect to the symmetry axis S2. The pressing means for the left
concavity includes a left pressing member 28b corresponding to the right pressing member 28a, and a left pressing
screw 29b corresponding to the right pressing screw 29a. The fastening means for the left concavity also has a config-
uration that is vertically symmetrical to the configuration of the fastening means for the right concavity with respect to
the symmetry axis S2. The fastening means for the left concavity includes left fastening screws 30b and 31b corresponding
to the right fastening screws 30a and 31a. Needless to say, the left retracted surface 11b has screw holes that are the
same as the two screw holes provided in the right retracted surface 11a.
[0074] As described above, the first positioning means has a vertically symmetrical configuration and presses the right
pressing member 28a and the left pressing member 28b against the two respective longitudinal-direction-end surfaces
(two respective ends) of the housing 5, thereby being capable of determining the position of the housing 5 with respect
to the frame 3 in the lateral direction (the axial direction of the rotation shaft 4). After the housing 5 is positioned with
respect to the frame 3, the right pressing member 28a is fastened with the right fastening screws 30a and 31a while the
left pressing member 28b is fastened with the left fastening screws 30b and 31b. Thus, the housing 5 can be fixed to
the frame 3 in the axial direction of the rotation shaft 4.
[0075] After the housing 5 is positioned by the first positioning means, a fastening screw is screwed into the other
through hole 15a extending through the frame 3 from the outer peripheral surface to the inner peripheral surface of the
frame 3, whereby the housing 5 can be directly pressed with the fastening screw. With the use of the fastening screw
that directly presses the housing 5 in addition to the positioning by the first positioning means, the housing 5 can be
more assuredly fixed to the frame 3.
[0076] The frame 3 is further provided with the second positioning means that positions the housing 5 with respect to
the frame 3 by moving the housing 5 in a direction perpendicular to the axial direction of the rotation shaft 4 of the roller
die 2 supported by the housing 5.
[0077] The second positioning means includes a pushing means that exerts a force of pushing the housing 5 from the
side of the frame 3, and a pulling means that exerts a force of pulling the housing 5 toward the frame 3.
[0078] The pushing means includes a right pushing bolt 32a threaded in such a manner as to be screwed into the
lower-right through hole 18a provided in the lower beam 7, and a left pushing bolt 32b threaded in such a manner as to
be screwed into the lower-left through hole 18b. For example, the right pushing bolt 32a is a bolt that is well longer than
the full length of the lower-right through hole 18a. The right pushing bolt 32a is screwed into the lower-right through hole
18a from the opening provided in the outer peripheral surface of the lower beam 7, thereby extending through the frame
3. The right pushing bolt 32a projects from the opening provided in the inner peripheral surface of the lower beam 7 and
exerts a force that pushes the bottom surface (non-supporting surface) of the housing 5 from the side of the frame 3
toward the upper side.
[0079] As with the right pushing bolt 32a, the left pushing bolt 32b is screwed into the lower-left through hole 18b,
thereby extending through the frame 3. The left pushing bolt 32b exerts a force that pushes the bottom surface (non-
supporting surface) of the housing 5 from the side of the frame 3 toward the upper side.
[0080] Thus, the pushing means including the right pushing bolt 32a and the left pushing bolt 32b is capable of moving
the housing 5 upward by pushing the non-supporting surface, i.e., the bottom surface, of the substantially rectangular-
parallelepiped housing 5 toward the upper-side surface of the housing 5. Accordingly, the pushing means is capable of
moving the rotation shaft 4, supported by the upper-side surface of the housing 5, in the direction perpendicular to the
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axial direction of the rotation shaft 4.
[0081] On the other hand, the pulling means includes a pulling bolt 33 that is a bolt longer than the lower-central
through hole 17 provided in the lower beam 7 of the frame 3. The pulling bolt 33 has a diameter that is the same as the
diameter of the pulling through hole 26 provided in the non-supporting surface of the housing 5 and slightly smaller than
the diameter of the lower-central through hole 17 at the outer peripheral surface of the lower beam 7. The pulling bolt
33 extends through the lower-central through hole 17 by being inserted thereinto from an opening of the lower-central
through hole 17 that is provided in the outer peripheral surface of the lower beam 7, and is screwed into the pulling
through hole 26 provided in the non-supporting surface.
[0082] If the pulling bolt screwed into the pulling through hole 26 is fastened, the pulling bolt can exert a force of pulling
the non-supporting surface toward the frame 3. By pulling the non-supporting surface, i.e., the bottom surface, of the
housing 5 toward the lower side of the housing 5, the housing 5 can be moved downward. Thus, the rotation shaft 4
supported by the upper-side surface of the housing 5 can be moved in the direction perpendicular to the axial direction
of the rotation shaft 4.
[0083] By employing the combination of the pushing means and the pulling means described above, the housing 5
can be positioned and fixed with respect to the frame 3 in the vertical direction (the direction perpendicular to the axial
direction of the rotation shaft 4).
[0084] The above description concerns the configuration of the lower half of the frame 3 and the elements provided
in the lower half of the frame 3, i.e., the lower-half configuration of the wire-drawing device 1 according to the embodiment.
As described above, since the wire-drawing device 1 according to the embodiment has a horizontally symmetrical
configuration, the frame 3 is provided with two housings 5 each being integrated with and thus supporting the rotation
shaft 4 that supports the roller die 2. The two housings 5 are paired such that the die grooves provided in the respective
roller dies 2 face each other.
[0085] In the wire-drawing device 1 configured as described above, the frame 3 has the notches 10a and 10b each
having a satisfactory size relative to the full length of a corresponding one of the right beam 8 and the left beam 9. That
is, the frame 3 has the notches 10a and 10b provided at respective positions corresponding to the supply port 21 and
the discharge port 22 provided at the two respective ends of each of the rotation shafts 4. Hence, when the housing 5
is positioned with respect to the frame 3, the supply port 21 and the discharge port 22 move within the notches 10a and
10b without interfering with the frame 3. Accordingly, the cooling-medium passage pipes to be connected to the supply
port 21 and the discharge port 22 do not interfere with the frame 3.
[0086] With the housings 5 and 5 that face each other, the positions of and the interval between the roller dies 5 and
5 that face each other can be adjusted easily by using the second positioning means, and the lateral-direction displacement
between the die grooves provided in the opposing roller dies 5 and 5 and other like errors can be adjusted easily by
using the first positioning means.
[0087] Furthermore, in the wire-drawing device 1 according to the embodiment, before the housings 5 and the roller
dies 2 are positioned, each of the roller dies 2 and each of the rotation shafts 4 are integrated with a corresponding one
of the housings 5 that are separate from the frame 3. Subsequently, the integral body including the separate housing 5
is attached to the frame 3. That is, in the process of assembling the wire-drawing device 1, there is no need to directly
attach the rotation shaft 4 to the frame 3. Therefore, the wire-drawing device 1 can be assembled very easily. Furthermore,
in the process of positioning the roller die 2, there is no need to change the position of the rotation shaft 4 with respect
to the roller die 2. Therefore, the position of the roller die 2 can be adjusted very easily and precisely by the first positioning
means and the second positioning means.

EXAMPLES

[0088] Table 1 below summarizes the results of comparison of the time taken for assembly, the time taken for adjust-
ment, and the time taken for disassembly between the wire-drawing device 1 described in the above embodiment
(hereinafter referred to as the present wire-drawing device) and the known wire-drawing device disclosed by PTL 2.

[0089] How long it took for a worker who was not skilled in either the present wire-drawing device or the known wire-
drawing device to assemble, adjust, and disassemble each of the wire-drawing devices was measured.
[0090] As a result, the time taken for assembly was about 25 to 30 minutes in the case of the known wire-drawing

[Table 1]

Assembly Adjustment Disassembly

Known wire-drawing device 25 to 30 min 1 min 5 to 7 min

Present wire-drawing device about 15 min 1 min 3 to 5 min
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device but about 15 minutes in the case of the present wire-drawing device. The present wire-drawing device was
assembled within about half the time taken in the case of the known wire-drawing device. Moreover, the present wire-
drawing device is considered to require the worker of substantially no skill because it can be assembled in as short time
as about 15 minutes.
[0091] This is because the present wire-drawing device employs a configuration in which the rotation shaft 4 of the
roller die 2 is placed in the groove provided in the surface of the housing 5. Employing such a configuration realizes the
omission of the care-requiring, time-consuming work of fitting the rotation shaft directly into the frame that needs to be
performed in the case of the known wire-drawing device.
[0092] Secondly, the time taken for adjustment was 1 minute in both cases of the present wire-drawing device and
the known wire-drawing device. There was no difference at least in the time taken for adjustment.
[0093] Note that, in the present wire-drawing device, the axial-direction positioning of the rotation shaft 4 that supports
the roller die 2 is performed as the positioning of the housing 5 in which the two ends of the housing 5 are pressed in
the axial direction of the rotation shaft 4 (in the lateral direction) by using the right pressing member 28a, the right pressing
screw 29a, the left pressing member 28b, and the left pressing screw 29b, which are included in the first positioning
means provided to the frame 3.
[0094] Thus, instead of directly adjusting the position of the rotation shaft 4, the position of the housing 5 that supports
the rotation shaft 4 is adjusted, whereby the roller die 2 is positioned. Therefore, the roller die 2 can be positioned easily
while avoiding the occurrence of warpage of the rotation shaft 4 or insufficiency in the holding of the rotation shaft 4.
[0095] Furthermore, in the present wire-drawing device, the positioning of the roller die 2 in the radial direction (the
direction perpendicular to the axial direction of the rotation shaft 4) is performed by pushing or pulling the housing 5 by
using the pushing bolts 32a and 32b or the pulling bolt 33, which is included in the second positioning means. Thus, in
the present wire-drawing device, since the positioning of the roller die 2 in the radial direction can be performed by
pushing or pulling the housing 5, the radial-direction positioning can be performed easily, regardless of the torque of
fastening the rotation shaft 4.
[0096] Lastly, the time taken for disassembly was about 5 to 7 minutes in the case of the known wire-drawing device
but about 3 to 5 minutes in the case of the present wire-drawing device.
[0097] The present wire-drawing device saved about 2 minutes in the disassembly thereof. This is because of the
following reason. In the positioning method (position-adjusting method) employed by the present wire-drawing device
including the first positioning means and the second positioning means, the range in which the housing 5 is movable in
the radial direction of the roller die 2 can be set larger than or equal to the diameter of the rotation shaft 4. By setting
the movable range of the housing 5 larger than or equal to the diameter of the rotation shaft 4, the rotation shaft 4 to
which the roller die 2 is attached can be removed from the housing 5 without removing the housing 5 from the frame 3,
and the housing 5 can also be removed from the frame 3 without disassembling the frame 3.
[0098] Lastly, there was no difference in the time taken for adjustment between the case of the present wire-drawing
device and the case of the known wire-drawing device. However, the present wire-drawing device is adjustable more
easily than the known wire-drawing device and is therefore free of problems that may lead to quality deterioration, such
as the warpage of the rotation shaft or the insufficiency in the holding of the rotation shaft 4 due to variations in the
fastening torque that may occur because of differences in skill between workers, and the displacement of the rotation
shaft due to the foregoing factors.
[0099] To summarize, since the present wire-drawing device employs a configuration in which the rotation shaft 4 is
held by the housing 5 that is separate from the frame 3, the number of factors that require a high level of skill in the
processes of assembly, adjustment, and disassembly is successfully made far smaller than that of the known wire-
drawing device. Furthermore, since the present wire-drawing device employs the first positioning means and the second
positioning means, a configuration that can be assembled and adjusted easily and quickly without a high level of skill
has been realized.
[0100] In addition, the frame 3 has the notches 10a and 10b at the positions corresponding to the supply port 21 and
the discharge port 22 that are provided at the two respective ends of the rotation shaft 4. Hence, when the housing 5 is
positioned with respect to the frame 3, the supply port 21 and the discharge port 22 can be moved within the notches
10a and 10b without interfering with the frame 3.
[0101] For example, in the wire-drawing device 1 configured as illustrated in Fig. 2A, the supply port (connector) 21
is provided at the right end and the discharge port (connector) 22 is provided at the left end of the rotation shaft 4 mounted
on the upper housing 5, and the discharge port (connector) 22 is provided at the right end and the supply port (connector)
21 is provided at the left end of the rotation shaft 4 mounted on the lower housing 5. In this state, the discharge port 22
of the lower rotation shaft 4 and the supply port 21 of the upper rotation shaft 4 are directly connected to each other with
a cooling-medium passage pipe running through the notch 10a on the right side of the frame 3. By connecting the upper
and lower rotation shafts 4 and 4 with the passage pipe in such a manner, while a cooling medium is supplied via the
left notch 10b to the supply port 21 of the lower rotation shaft 4, the cooling medium fed from the lower rotation shaft 4
and flowing through the passage pipe running in the right notch 10a into the upper rotation shaft 4 can be discharged
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from the discharge port 22 of the upper rotation shaft 4 via the left notch 10b.
[0102] As described above, the frame 3 having the notches 10a and 10b not only facilitates the moving of the supply
ports 21 and the discharge ports 22 but also prevents the interference between the frame 3 and the cooling-medium
passage pipes connected to the supply ports 21 and the discharge ports 22. Therefore, while realizing a high cooling
efficiency by directly cooling the rotation shafts 4 holding the roller dies 2, the present wire-drawing device can have a
configuration that is assembled and adjusted easily and quickly.
[0103] It should be noted that the embodiment disclosed above is only exemplary in all respects and is not restrictive.
Particularly, factors that are not expressly disclosed in the above embodiment, for example, factors such as operating
conditions, measurement conditions, various parameters, and dimensions, weights, and volumes of the individual ele-
ments, are set to respective values within the ranges that are typically employed and are easily estimated by those
normally skilled in the art.
[0104] For example, the first positioning means and the second positioning means include bolts extending through
the frame 3 so as to generate forces of pushing and pulling the housing 5. Alternatively, the first positioning means and
the second positioning means may include any members other than bolts, as long as such members or mechanisms
can generate the above forces.

Reference Signs List

[0105]

1 wire-drawing device
2 roller die
3 frame
4 rotation shaft
5 housing
6 upper beam
7 lower beam
8 right beam
9 left beam
10a, 10b notch
11a, 11b right retracted surface
12a, 12b right end surface
13a, 13b lower end surface
14a, 14b through hole
15a, 15b through hole
16a, 16b through hole
17 lower-central through hole
18a lower-right through hole
18b lower-left through hole
19a, 19b through hole
20a, 10b guide pin
21 supply port
22 discharge port
23a, 24a screw hole
25a, 25b fastening member
26 through hole
27a, 27b guide hole
28a, 28b right pressing member
29a, 29b right pressing screw
30a, 31a right fastening screw
32a, 32b right pushing bolt
33 pulling bolt
100 die group
101 take-up capstan
S1, S2 symmetry axis
W welding wire
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Claims

1. A wire-drawing device (1) that draws a wire rod by passing the wire rod through a die hole provided by a pair of
roller dies (2), the wire-drawing device (1) comprising:

a frame (3);
rotation shafts (4) that support the respective roller dies (2) such that the roller dies (2) are rotatable about the
rotation shafts (4);
a supporting body (5) that is separate from the frame (3) and on which the rotation shafts (4) supporting the
roller dies (2) are mounted, the supporting body (5) supporting the rotation shafts (4) mounted;
a first positioning means that positions the supporting body (5) with respect to the frame (3) by moving the
supporting body (5) in an axial direction of the rotation shafts (4) supported by the supporting body (5); and
a second positioning means that positions the supporting body (5) with respect to the frame (3) by moving the
supporting body (5) in a direction perpendicular to the axial direction of the rotation shafts (4) supported by the
supporting body (5),
wherein the rotation shafts (4) of the roller dies (2) each include a cooling means provided inside the rotation
shaft (4) and extending along the axis of the rotation shaft (4); a supply port (21) provided at one end of the
rotation shaft (4) of the roller die (2) and through which a cooling medium is supplied to the cooling means; and
a discharge port (22) provided at another end of the rotation shaft (4) and through which the cooling medium
is discharged from the cooling means,
wherein the frame (3) has notches (10a, 10b) at positions corresponding to the supply port (21) and the discharge
port (22), respectively, and
wherein, when the supporting body (5) is positioned with respect to the frame (3), the supply port (21) and the
discharge port (22) provided to each of the rotation shafts (4) are movable within the notches (10a, 10b) without
interfering with the frame (3).

2. The wire-drawing device (1) according to Claim 1,
wherein the first positioning means includes

a pressing means that positions the supporting body (5) with respect to the frame (3) by pressing two ends of
the supporting body (5) in the axial direction of the rotation shafts (4) that support the roller dies (2); and
a fastening means that fastens the pressing means to the frame (3).

3. The wire-drawing device (1) according to Claim 2, wherein the pressing means includes a bolt extending through
the frame (3) and applying a pressing force to the supporting body (5).

4. The wire-drawing device (1) according to any of Claims 1 to 3,
wherein the second positioning means includes

a pushing means that exerts a force of pushing a non-supporting surface of the supporting body (5) from a side
of the frame (3), the non-supporting surface being a surface of the supporting body (5) that is opposite a surface
on which the rotation shaft (4) is mounted; and
a pulling means that exerts a force of pulling the non-supporting surface toward the frame (3).

5. The wire-drawing device (1) according to Claim 4,
wherein the pushing means includes a pushing bolt (32a, 32b) extending through the frame (3) and exerting a force
of pushing the non-supporting surface from the side of the frame (3), and
wherein the pulling means includes a pulling bolt (33) extending through the frame (3) and exerting a force of pulling
the non-supporting surface toward the frame (3).

Patentansprüche

1. Drahtziehvorrichtung (1), die einen Walzdraht zieht, indem sie den Walzdraht durch ein von einem Paar von Matri-
zenwalzen (2) bereitgestelltes Matrizenloch zieht, wobei die Drahtziehvorrichtung (1) Folgendes umfasst:

einen Rahmen (3);
Drehwellen (4), auf denen die jeweiligen Matrizenwalzen (2) derart gelagert sind, dass die Matrizenwalzen (2)



EP 3 006 127 B1

14

5

10

15

20

25

30

35

40

45

50

55

um die Drehwellen (4) drehbar sind;
einen Stützkörper (5), der separat vom Rahmen (3) ausgebildet ist und auf dem die Drehwellen (4), auf denen
die Matrizenwalzen (2) gelagert sind, montiert sind, wobei der Stützkörper (5) die montierten Drehwellen (4)
stützt;
ein erstes Positioniermittel, das den Stützkörper (5) durch Bewegen des Stützkörpers (5) in eine axiale Richtung
der vom Stützkörper (5) gestützten Drehwellen (4) in Bezug auf den Rahmen (3) positioniert; und
ein zweites Positioniermittel, das den Stützkörper (5) durch Bewegen des Stützkörpers (5) in eine zur axialen
Richtung der vom Stützkörper (5) gestützten Drehwellen (4) senkrechte Richtung in Bezug auf den Rahmen
(3) positioniert,
wobei jede der Drehwellen (4) der Matrizenwalzen (2) eine Kühlvorrichtung umfasst, die in der Drehwelle (4)
vorgesehen ist und sich entlang der Achse der Drehwelle (4) erstreckt; eine Zuführöffnung (21), die an einem
Ende der Drehwelle (4) der Matrizenwalze (2) bereitgestellt ist und durch die der Kühlvorrichtung ein Kühlmedium
zugeführt wird; und eine Auslassöffnung (22), die an einem anderen Ende der Drehwelle (4) bereitgestellt ist
und durch die das Kühlmedium aus der Kühlvorrichtung abgeleitet wird,
wobei der Rahmen (3) an Positionen, die der Zuführöffnung (21) bzw. der Auslassöffnung (22) entsprechen,
Aussparungen (10a, 10b) aufweist, und
wobei, wenn der Stützkörper (5) in Bezug auf den Rahmen (3) positioniert ist, die Zuführöffnung (21) und die
Auslassöffnung (22), die für jede der Drehwellen (4) vorgesehen sind, in den Ausnehmungen (10a, 10b) be-
wegbar sind, ohne mit dem Rahmen (3) zu interferieren.

2. Drahtziehvorrichtung (1) nach Anspruch 1,
wobei das erste Positioniermittel Folgendes umfasst:

ein Pressmittel, das den Stützkörper (5) durch Pressen der zwei Enden des Stützkörpers (5) in die axiale
Richtung der Drehwellen (4), auf denen die Matrizenwalzen (2) gelagert sind, in Bezug auf den Rahmen (3)
positioniert; und
ein Befestigungsmittel, das das Pressmittel am Rahmen (3) befestigt.

3. Drahtziehvorrichtung (1) nach Anspruch 2, wobei das Pressmittel einen Bolzen umfasst, der sich durch den Rahmen
(3) erstreckt und eine Presskraft auf den Stützkörper (5) ausübt.

4. Drahtziehvorrichtung (1) nach einem der Ansprüche 1 bis 3,
wobei das zweite Positioniermittel Folgendes umfasst:

ein Schubmittel, das von einer Seite des Rahmens (3) auf eine nicht stützende Oberfläche des Stützkörpers
(5) eine Schubkraft ausübt, wobei die nicht stützende Oberfläche eine Oberfläche des Stützkörpers (5) ist, die
einer Oberfläche gegenüberliegt, auf der die Drehwelle (4) montiert ist; und
ein Zugmittel, das auf die nicht stützende Oberfläche eine Zugkraft in Richtung des Rahmens (3) ausübt.

5. Drahtziehvorrichtung (1) nach Anspruch 4,

wobei das Schubmittel einen Schubbolzen (32a, 32b) umfasst, der sich durch den Rahmen (3) erstreckt und
von der Seite des Rahmens (3) eine Schubkraft auf die nicht stützende Oberfläche ausübt, und
wobei das Zugmittel einen Zugbolzen (33) umfasst, der sich durch den Rahmen (3) erstreckt und auf die nicht
stützende Oberfläche eine Zugkraft in Richtung des Rahmens (3) ausübt.

Revendications

1. Dispositif d’étirage de fil (1) qui étire un fil machine en passant le fil machine à travers un orifice de filière fourni par
une paire de filières à galets (2), le dispositif d’étirage de fil (1) comprenant :

un cadre (3) ;
des arbres de rotation (4) qui supportent les filières à galets respectives (2) de sorte que les filières à galets
(2) sont rotatives autour des arbres de rotation (4) ;
un corps de support (5) qui est séparé du cadre (3) et sur lequel les arbres de rotation (4) supportant les filières
à galets (2) sont montés, le corps de support (5) supportant les arbres de rotation (4) montés ;
un premier moyen de positionnement qui positionne le corps de support (5) par rapport au cadre (3) en déplaçant
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le corps de support (5) dans une direction axiale des arbres de rotation (4) supportés par le corps de support
(5) ; et
un second moyen de positionnement qui positionne le corps de support (5) par rapport au cadre (3) en déplaçant
le corps de support (5) dans une direction perpendiculaire à la direction axiale des arbres de rotation (4) supportés
par le corps de support (5),
dans lequel les arbres de rotation (4) des filières à galets (2) incluent chacun un moyen de refroidissement
prévu à l’intérieur de l’arbre de rotation (4) et s’étendant le long de l’axe de l’arbre de rotation (4) ; un port
d’alimentation (21) prévu à une extrémité de l’arbre de rotation (4) de la filière à galets (2) et à travers lequel
un milieu de refroidissement est fourni au moyen de refroidissement ; et un port d’évacuation (22) prévu à une
autre extrémité de l’arbre de rotation (4) et à travers lequel le milieu de refroidissement est évacué du moyen
de refroidissement,
dans lequel le cadre (3) a des encoches (10a, 10b) à des positions correspondant au port d’alimentation (21)
et au port d’évacuation (22), respectivement, et
dans lequel, lorsque le corps de support (5) est positionné par rapport au cadre (3), le port d’alimentation (21)
et le port d’évacuation (22) prévus sur chacun des arbres de rotation (4) sont mobiles au sein des encoches
(10a, 10b) sans interférer avec le cadre (3).

2. Dispositif d’étirage de fil (1) selon la revendication 1,
dans lequel le premier moyen de positionnement inclut un moyen de pression qui positionne le corps de support
(5) par rapport au cadre (3) en pressant deux extrémités du corps de support (5) dans la direction axiale des arbres
de rotation (4) qui supportent les filières à galets (2) ; et
un moyen de fixation qui fixe le moyen de pression au cadre (3).

3. Dispositif d’étirage de fil (1) selon la revendication 2, dans lequel le moyen de pression inclut un boulon s’étendant
à travers le cadre (3) et appliquant une force de pression au corps de support (5).

4. Dispositif d’étirage de fil (1) selon l’une quelconque des revendications 1 à 3, dans lequel le second moyen de
positionnement inclut
un moyen de poussée qui exerce une force de poussée d’une surface de non support du corps de support (5) depuis
un côté du cadre (3), la surface de non support étant une surface du corps de support (5) qui est opposée à une
surface sur laquelle l’arbre de rotation (4) est monté ; et
un moyen de traction qui exerce une force de traction de la surface de non support vers le cadre (3).

5. Dispositif d’étirage de fil (1) selon la revendication 4,
dans lequel le moyen de poussée inclut un boulon de poussée (32a, 32b) s’étendant à travers le cadre (3) et exerçant
une force de poussée de la surface de non support depuis le côté du cadre (3), et
dans lequel le moyen de traction inclut un boulon de traction (33) s’étendant à travers le cadre (3) et exerçant une
force de traction de la surface de non support vers le cadre (3).
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