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(57)  Awire drawing apparatus includes a wire press-
ing device (4) and a lubricating unit (5). The wire pressing
device (4) includes a main body (41) and a plurality of
roller units (42) assembled on the main body (41). The
main body (41) has a hole (411) through which a metal
wire (7) is extended, and the roller units (42) are assem-

bled relative to the hole (411) for surrounding and apply-
ing compression forces on the metal wire (7). The lubri-
cating unit (5) is disposed on the wire pressing device
(4) and includes a lubricant inlet (51), a lubricant outlet
(53), and a plurality of passages (52) formed respectively
in the roller units (42) and in fluid communication with the
lubricant inlet (51) and the lubricant outlet (53).
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Description

[0001] The presentinvention relates to a wire drawing
apparatus including a plurality of roller units and a lubri-
cating unit.

[0002] Metal wire drawing is commonly achieved with
a wire drawing apparatus having a die that decreases
the diameter of the metal wire. Figure 1 shows a conven-
tional wire drawing apparatus disclosed in R.O.C. patent
publication M380174. The wire drawing apparatus in-
cludes a main body 11, and a die 12 disposed on the
main body 11. The main body 11 includes a lubricant
storage 111 for storing lubricating powder, and the die
12 includes a tunnel 13. The tunnel 13 has an inlet 131
that decreases in diameter in the direction away from the
lubricant storage 111, and an outlet 132 in spatial com-
munication with the inlet 131. The surface of the metal
wire (not shown in Figure 1) is first coated with the lubri-
cating powder as the metal wire passes through the lu-
bricant storage 111 before passing through the inlet 131
of the die 12. Since the diameter of the inlet 131 of the
die 12 decreases gradually, the metal wire passing
through the inlet 131 is pressed as it exits through the
outlet 132, with the diameter of the metal wire reduced.
Therefore, the objective of decreasing the diameter of
the metal wire is achieved.

[0003] However, such wire drawing using the die 12
possesses the following drawbacks:

1. Quality of the metal wire drawn is unstable:

Due to the large contact surface between the
metal wire and the die 12, when the metal wire
passes through the die 12, huge amount of fric-
tion and heat are produced. High temperature
in the tunnel 13 after prolonged use causes the
tunnel 13 to be worn and scratched, which caus-
es the diameter of the tunnel 13 to increase,
causing the quality of the wire drawn from the
apparatus to be unstable.

2.Hugh amount of electricity consumed:

Due to the friction between the die 12 and the
metal wire, a motor (not shown in Figure 1) used
for pulling the metal wire requires a huge amount
of energy and therefore consumes a large
amount of electricity, resulting in high manufac-
turing cost.

3.Slow production speed and frequent replacement
of the die:

In order to reduce the friction between the metal
wire and the die 12, the diameter of the inlet 131
of the die 12 must decrease gradually in shape,
and therefore the metal wire has to be drawn
many times by passing through many dies 12 in
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order for the metal wire to be drawn to the re-
quired diameter. As mentioned hereinabove, the
tunnel 13, after prolonged use, becomes worn
and scratched, and the production line has to be
stopped in order to replace the die 12, wasting
unnecessary manpower and slowing production
speed. Commonly, replacement of the die 12 is
required for every 10 tons of metal wires.
4.pollution to the environment:

In order to decrease the friction between the
metal wire and the die 12, the metal wire is
first cleaned using hydrochloric acid or sul-
phuric acid and the lubricating powder is
then applied before passing the metal wire
through the die 12 for wire drawing. How-
ever, using a large amount of lubricating
powder and acidic cleaners raises manu-
facturing costs. Furthermore, the particles
of the lubricating powder are harmful to the
human respiratory system, and also can
cause damage to electrical equipments.
The acidic cleaners used in cleaning the
metal wires also cause environmental pol-
lution.

[0004] The object of the presentinvention is to provide
a wire drawing apparatus for drawing a metal wire that
is capable of alleviating the abovementioned drawbacks
of the prior art.

[0005] According to the present invention, the wire
drawing apparatus is characterized by:

a wire pressing device including a main body and a
plurality of roller units assembled on the main body,
the main body having a hole through which a metal
wire is extended, the roller units being assembled
relative to the hole for surrounding and applying com-
pression forces on the metal wire; and

a lubricating unit disposed on the wire pressing de-
vice and including a lubricant inlet provided on the
main body, a lubricant outlet provided on the main
body, and a plurality of passages formed respective-
ly in the roller units, each of the passages being in
fluid communication with the lubricant inlet and the
lubricant outlet.

[0006] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiment with reference
to the accompanying drawings, of which:

Figure 1is a cross sectional view of the wire drawing
apparatus disclosed in R.O.C. patent publication
M380174;

Figure 2 is an exploded perspective view of the pre-
ferred embodiment of a wire drawing apparatus ac-
cording to the present invention;
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Figure 3 is a cross sectional view of the preferred
embodiment; and

Figure 4 is a cross sectional view illustrating the wire
drawing apparatus of the preferred embodiment per-
forming wire drawing on a metal wire.

[0007] Referring to Figures 2 and 3, the preferred em-
bodiment of a wire drawing apparatus of the present in-
vention includes a base 3, two wire pressing devices 4
disposed on the base 3, two lubricating units 5 respec-
tively disposed on the wire pressing devices 4, and two
guide units 6 respectively disposed on the wire pressing
devices 4.

[0008] Each pressing device 4 includes a main body
41 assembled with the base 3 and three roller units 42
assembled on the main body 41. The main body 41 has
a hole 411 through which a metal wire 7 is extended, and
the roller units 42 are assembled relative to the hole 411
in an equiangularly displaced manner for surrounding
and applying compression forces on the metal wire 7.
Each roller unit 42 includes an eccentric shaft 421 in-
stalled on the main body 41, a bearing 422 sleeved on
the eccentric shaft 421, a roller body 423 installed on the
bearing 422 for contacting the metal wire 7, and a plurality
of leak-proofing members 424 sleeved on the eccentric
shaft 421 and positioned in between the eccentric shaft
421 and the roller body 423.

[0009] Each lubricating unit 5 includes a lubricant inlet
51 provided on the main body 41, a lubricant outlet 53
provided on the main body 41, and three passages 52
formed respectively in the roller units 42. The three pas-
sages 52 are in fluid communication with the lubricant
inlet 51 and the lubricant outlet 53 (since all passages
52 have the same configuration, only one passage 52 is
shown in Figure 3). Each passage 52 includes an inlet
section 521 in fluid communication with the lubricant inlet
51 and disposed in the eccentric shaft 421, an outlet sec-
tion 523 in fluid communication with the lubricant outlet
53 and disposed in the eccentric shaft 421, and a lubri-
cating section 522 that is in fluid communication with the
inlet section 521 and the outlet section 523 and that is
formed through the bearing 422. Each guide unit 6 in-
cludes a base part 61 assembled to the main body 41 of
the corresponding wire pressing device 4 and three guide
wheels 62 that are disposed rotatably on the base part
61 and that provide a winding path for the metal wire 7.
The guide unit 6 and the roller units 42 are disposed on
opposite sides of the main body 41 of the corresponding
wire pressing device 4, and the winding path provided
by the guide wheels 62 is aligned with the hole 411 in
the main body 41 of the corresponding wire pressing de-
vice 4.

[0010] Referring to Figure 4, a driver unit (not shown
in the Figure), by pulling the metal wire 7, enables the
metal wire 7 tofirst go around and through the three guide
wheels 62 of one of the guide units 6, and then passes
through the hole 411 of the main body 41 of one of the
wire pressing devices 4. The metal wire 7 is then sur-
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rounded and pressed by the roller bodies 423 of the roller
units 42 of one of the wire pressing devices 4, causing
the diameter of the metal wire 7 to be reduced. The metal
wire 7 is then pressed again by the roller bodies 423 of
the other one of the wire pressing devices 4, and exits
through the hole 411 of the main body 41 of the other
one of the wire pressing devices 4. Finally, the metal wire
7 that goes around and passes through the three guide
wheels 62 of the other one of the guide units 6 is reduced
to a smaller diameter.

[0011] Preferably, the metalwire 7 inthis preferred em-
bodiment is made of low carbon steel, and the diameter
of which is reduced from 5.5mm to 1.0mm through the
wire drawing process. However, the material and diam-
eter of the metal wire 7 are not limited to such.

[0012] Referringto Figure 3, atthe same time the metal
wire 7 is being pulled, a pump (not shown in the Figure)
injects a lubricant into the lubricant inlet 51 of each lubri-
cating unit5 (see Figure 2), causing the lubricant to enter,
in the direction as indicated by the arrow A in Figure 3,
the eccentric shaft 421 through the inlet section 521 of
the corresponding passage 52. The lubricant then pass-
es through the lubricating section 522 to cool the eccen-
tric shaft 421 and the bearing 422 of the corresponding
roller units 42. Finally, the lubricant exits the eccentric
shaft 421 through the outlet section 523 of the corre-
sponding passage 52 in the direction as indicated by the
arrow B in Figure 3 and exits the wire pressing devices
4 through the lubricant outlets 53 of the lubricating units
5. The leak-proofing members 424 prevent lubricant from
leaking through the eccentric shaft 421 and the roller
body 423.

[0013] Referringto Figures 3 and 4, in the pulling proc-
ess of the metal wire 7, the guide wheels 62 of the guide
units 6 enable the metal wire 7 to stably enter and exit
the holes 411 of the wire pressing devices 4 and to be
stably press rolled by the roller units 42. Since the roller
units 42 of the wire pressing devices 4 press roll the metal
wire 7 to reduce diameter of the same, the friction pro-
duced is minimal and the application of lubricating pow-
der onto the metal wire 7 is therefore not required. Also,
since the roller press method covers a large surface area
of the metal wire 7, the number of times of wire drawing
required for achieving a desired diameter is reduced and
therefore the speed of manufacturing is increased.
[0014] Furthermore, when the Ilubricant passes
through the passages 52 of the lubricating units 5, it lu-
bricates and extends the life span of the bearings 422.
The lubricant also provides a cooling effect by drawing
heat away from the roller units 42 when they are rolling,
reducing the likelihood of deterioration of the material of
the roller units 42.

[0015] The design of the wire drawing apparatus as
described hereinabove possesses the following advan-
tages:

1. High production speed and requires no lubricating
powder on the metal wire:
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Since the roller bodies 423 of the roller units 42
utilize a press rolling process to reduce the di-
ameter of the metal wire 7, the friction produced
is small, and therefore lubricating powder that
harms human respiratory system and manufac-
turing equipments is not used. Since the press
rolling process can achieve a greater rate of
change of the cross section on the metal wire 7,
the required number of times of wire drawing on
the metal wire 7 is reduced. In this embodiment,
the press rolling process can achieve an output
of 1000-1200 meters of the metal wire per
minute. Furthermore, since the friction is signif-
icantly reduced, the power required by a motor
(not shown in Figure 4) to draw the metal wire
7 can also be reduced significantly.

2. Longer life span:

The lubricant that circulates in the lubricating
unit 5 enables the eccentric shaft 421, the bear-
ing 422 and the roller body 423 of each roller
unit 42 to be lubricated when press rolling. Fur-
thermore, the heat produced in the roller units
42 can be cooled by the lubricant, and the de-
formation and the deterioration in the material
of the roller units 42 due to high temperature can
be prevented, thus prolonging the life span of
the roller units 42. In the prior art, for every 10
tons of the metal wire 7 drawn, the die 12 (in
Figure 1) has to be replaced with a new one. On
the other hand, the wire drawing apparatus of
the present invention only requires a replace-
ment of the roller units 42 for every 2000-5000
tons of the metal wire 7 drawn, thereby reducing
the frequency of replacement significantly.

Claims

A wire drawing apparatus characterized by:

a wire pressing device (4) including a main body
(41) and a plurality of roller units (42) assembled
onthemainbody (41), the mainbody (41) having
a hole (411) through which a metal wire (7) is
extended, the roller units (42) being assembled
relative to the hole (411) for surrounding and
applying compression forces on the metal wire
(7); and

a lubricating unit (5) disposed on the wire press-
ing device (4) and including a lubricantinlet (51)
provided onthe mainbody (41), alubricant outlet
(53) provided on the main body (41), and a plu-
rality of passages (52) formed respectively in
the roller units (42), each of the passages (52)
being in fluid communication with the lubricant
inlet (51) and the lubricant outlet (53).
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2,

The wire drawing apparatus as claimed in Claim 1,
characterized in that each of the roller units (42)
includes an eccentric shaft (421) installed on the
main body (41), a bearing (422) sleeved on the ec-
centric shaft (421), and a roller body (423) installed
on the bearing (422) for contacting the metal wire
(7), and each of the passages (52) of the lubricating
unit (5) includes an inlet section (521) in fluid com-
munication with the lubricantinlet (51) and disposed
in the eccentric shaft (421), an outlet section (523)
in fluid communication with the lubricant outlet (53)
and disposed in the eccentric shaft (421), and a lu-
bricating section (522) in fluid communication with
the inlet section (521) and the outlet section (523)
and formed through the bearing (422).

The wire drawing apparatus as claimed in Claim 2,
characterized in that the wire pressing device (4)
further includes a plurality of leak-proofing members
(424) sleeved on the eccentric shaft (421) and posi-
tioned in between the eccentric shaft (421) and the
roller body (423).

The wire drawing apparatus as claimed in any one
of Claims 1 to 3, further characterized by a guide
unit (6) including a base part (61) assembled to the
main body (41) of the wire pressing device (4) and
a plurality of guide wheels (62) disposed rotatably
on the base part (61) and providing a winding path
for the metal wire (7).

The wire drawing apparatus as claimed in Claim 4,
characterized in that the guide unit (6) and the roller
units (42) are disposed on opposite sides of the main
body (41) of the wire pressing device (4).
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