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Description

[0001] The present invention relates to a welding
wire-guiding tip, as known from, for example DE-A-3
330 335, and the methods of making such a tip.
[0002] A wire to be used as a conventional elec-
trode for gas metal arc (abbreviated as a GMA thereaf-
ter) welding, and a filler wire to be used to a non-
consumable electrode arc welding, which is repre-
sented by a tungsten inert gas arc (abbreviated as TIG
thereafter) welding, have their round shapes in cross
section, and a guide hole of the welding tip for guiding
the wire to weld portion has each round shape in cross
section.
[0003] Fig. 10 is a sectional view showing a current
contact tip for the GMA welding and its guide hole 2
both of which haver been known in the prior art. Usually,
the length L of a tip 1 is about 40 mm, and a stepwise
round guide hole 2 whose diameter is larger on the side
of a tip inlet portion 3 and smaller on the side of a tip
outlet portion 4 is provided to the center portion in its
radial direction. The diameter D of a large diameter por-
tion is set to a larger value than the diameter of the wire
described above by about 1 mm, and the diameter d of
a small diameter portion is set to a larger value than the
diameter of the wire described above by 0.2 -0.4 mm,
for example, in the case that the diameter of a wire
passing through it is about 1.2 mm. Chromium-copper
or beryllium copper are normally used to the material of
the tip 1 for welding to the wire for GMA from the view-
points of abrasion resistance and current contact. The
wire is supplied from the side of the tip inlet portion 3 in
its more or less bent condition so that the current con-
tact may be firmly carried out at the tip outlet portion 4.
Fig. 11 is a sectional view showing a tip outlet 4 and
illustrates such a condition that a wire 5 passes through
the guide hole 2 of the tip 1. The current contact is car-
ried out in the form that the wire 5 having a round shape
in cross section may be brought into contact with the
inside of the guide hole 2 having a circular shape in
cross section at one point between a line and a point.
[0004] This welding tip 1 is mounted on an unillus-
trated welding torch, which is used to a semiautomatic
welding or loaded on a welding robot. In the case that
the welding torch 1 is loaded on the welding robot, the
wire 5 is usually taken out of the tip 1 while the condition
at the time of welding is assumed, and the welding route
is stored by tracing the welding groove at the tip of the
wire 5, and then, the welding is carried out by play back-
ing. In the process for tracing the welding groove, how-
ever, as the contact pressure by the welding groove is
applied on the wire 5, the contact point between the
guide hole 2 and the wire 5 is varied. Then, the position
at the wire tip at the time of playing back during welding
and the position at the wire tip at the first time may be
varied sometimes. It is easy to occur such inconven-
iences that the tip of the wire 5 come out of a target
position during welding and beads are zigzagged.

[0005] Therefore, in order to relax such an incon-
venience, it is desirable that the wire 5 comes out in a
straight condition as much as possible and from the
guide hole 2 having a less clearance. However, as some
clearances are necessary in order to feed the wire 5
smoothly and if the straight wire 5 is arranged as to pass
through a straight guide hole, there comes up such a
problem that the contacting energized position between
the guide hole 2 and the wire 5 cannot be fixed and a
stable welding work becomes difficult. Therefore, when
such straight wire is adapted, there is an example dis-
closing a device for pushing a wire to an energized tip
hole surface horizontally by means of a spring (Japa-
nese Patent Application Laid-Open No. 64-18582).

[0006] Incidentally, the wire 5 fed to the welding tip
1 is not always clean, but it is sometimes attached with
rust on its surface, chips produced by the contact
between the wire and the internal surface of conduit or
the tip 1 and further the released matters produced at
the time of passing the feed roller in a wire feeding
apparatus. The surfaces of mild steel wires are pro-
tected by copper plating for rust inhibiting. In this case,
it is sometimes attached with the released matters from
metal plating in addition to the foreign matters described
above. These foreign matters are brought to the welding
tip 1 along with the wire 5 and plugged between the
guide hole 2 and the wire 5, resulting in preventing the
smooth supply of the wire 5 or a current contact to the
wire 5. As a result, in the case of GMA welding, erratic
arc is generated frequently and there were some prob-
lems such as frequent spatter generation and arc insta-
bility. There were some cases that the tips and the wires
were frozen to each other by the spark between them at
the beginning of welding.
[0007] Since the problems described above are
easily occurred as a guide hole diameter is made
smaller and close to a wire diameter thereof, the guide
hole diameter is usually set larger than the wire diame-
ter by approximately 0.2 - 0.4 mm.
[0008] Incidentally, for proceeding the extracting
foreign matters smoothly, Japanese Utility Model Appli-
cation Laid-Open No.56-142880 proposed a structure
that as shown in Fig. 12, a space 40 is arranged on the
way to the guide hole 2 and a horizontal hole 6 passing
through an energizing tip 18 from the space 40 to an
outer surface thereof to release the foreign matters from
it. Even by means of this method, however, the plug-
ging-up of the foreign matters is still occurred when the
hole diameter at the tip of the current contact tip is made
smaller than that of a usual value, and the guide hole
diameter itself is still its usual value without any change.
Therefore, there has been no improvement in the rattle
of the wire 5 within the guide hole 2.
[0009] With the reference to the ceramic guide tips
used to a hot wire TIG welding, the detailed description
will be given in the following. In the hot wire TIG welding,
some insulating tips of a ceramic matter for filler wire
guide are often disposed after the wire passes the cur-
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rent contact tip in order to make an extension portion for
causing heat by energizing the filler wire long and to
make the fluctuation of the tip of the wire less.

[0010] Fig. 13 is a sectional view showing a struc-
ture of the tip portion of the TIG torch previously pro-
posed by the present inventors (disclosed in Japanese
Patent Application Laid-Open No.3-297574). This torch
16 is arranged so that a filler wire 5 may be fed in paral-
lel with and in close proximity to a tungsten electrode 9.
As a result, the circumference of the torch can be made
small and the execution of welding in a narrower space
becomes easy. This has such an effect of enhancing the
tolerance in arc length and remarkably improves the
practicability of a TIG welding robot. In addition, such a
hot wire method by energizing the wire 5 for increasing
the quantity of wire deposition is adapted.
[0011] In Fig. 13, an insulating guide tip 10 for sup-
plying the filler wire 5 and the tungsten electrode 9 are
held by each exchangeable mechanism, e.g., screw
stopper, to a load tip 8 mounted on the edge of a hollow
torch body 7. In addition, a shield nozzle 11 produced
by ceramics is inserted into the outer circumference of
the edge of the torch body 7. Further, there is a passage
(unillustrated) for argon as a shield gas in the inside of
the torch body 7 so as to be blown out into the inner cir-
cumference of the edge of a nozzle 11. Water cooling
pipes (unillustrated) having a conductive double tubular
structure made of copper are provided to the inside of
the hollow torch body 7, and the tip of the outer water
cooling copper pipe is connected to the load tip 8.
Therefore, the water cooling copper pipe cools the load
tip 8 with cooling water and at the same time, an arc 13
can be generated between the tungsten electrode and a
base metal 12 by energizing the load tip 8 and the tung-
sten electrode 9. A wire guide tube 14 is disposed in the
axial direction of the nozzle 11 in the inside of the torch
body 7, and a load tip 15 for use of wire is placed at the
lower tip of it. The wire 5 reaches a base metal by pass-
ing through the current contact tip 15 and the wire insu-
lating guide chip 10.
[0012] In the TIG torch 16 of Fig. 13, it is desirable
to supply the wire 5 to just under the arc 13 as much as
possible in order to make it easy to operate TIG torch.
On the contrary, while an automatic welding is carried
out, the wire 5 is detached from a base metal 12 due to
a certain reason and globule is often formed at an edge
thereof. In such a case, the globule is brought into con-
tact with the tungsten electrode 9 and the arc 13 is dis-
turbed, resulting in inability of welding work, if the
tungsten electrode 9 and the wire 5 come in close prox-
imity to each other too much. In order to prevent this, it
is preferable to make the gaps in surfaces between the
tungsten electrode 9 and the wire 8 wider to some
extent.
[0013] In the case that there is no clearance
between the wire 5 and the guide hole 17 and that the
wire 5 is straight, the gap between the tungsten elec-
trode 9 and the wire 5 may be at shortest 0.5 mm or

more and more preferably approximately 1 mm. How-
ever, since a wire guide hole 17 in the insulating guide
chip 10 had its round shape in cross section of 1.4 mm
in diameter corresponding to the wire of 1.2 mm in
diameter, there were some cases that the globules were
brought into contact with the tungsten electrode 9
unless the gap actually had to be apart from each other
by 1.5 mm or more in an average setting condition,
because of the rattle between the wire 5 and the guide
hole 17 and non-uniformity in curving tendencies of the
wire 5. Then, there was such a problem that there was
a great difference in arc heat between when the wire 5
was the remotest apart from and when it was in the clos-
est proximity to the tungsten electrode 9, and accord-
ingly, it was difficult to control the fusion condition of the
wire.

[0014] From such reasonings, it has been desired
to diminish the rattle between the wire 5 and the guide
hole 17 by making the diameter of the guide hole 17 in
the insulating tip 10 for guiding the wire 5 as smallest as
possible so as to keep the distance between the wire 5
and the tungsten electrode 9 constant. When the diam-
eter of the guide hole 17 was set 1.3 mm more or less
corresponding to the wire 5 of 1.2 mm in diameter, there
were some disadvantages in that the guide hole 2 was
plugged up by foreign matters such as chips from cop-
per plating, resulting in the inability of feeding the wire,
the wire 5 was chipped at the entrance of the guide tip
10 and the resulting chips were trapped by the side of
the torch body 7, and the contact tip 15 and the tungsten
electrode 9 were shortened to each other to generate
an arc within the torch body 7, resulting in damaging the
torch 16. Accordingly, it was necessary to make the
diameter of the guide hole 17 1.4 mm or more and clean
periodically the torch body 7 so that no foreign matters
19 might be trapped thereby.
[0015] In the prior art described above, there is a
disadvantage in that the tip position of the wire 5 broadly
fluctuates in accordance with the supply of the wire due
to the large gap between the wire 5 and the guide hole
2. Further, there still remains a fundamentally unsolved
problem that in such a method as extracting any foreign
matters from the horizontal hole 6 provided to the tip 1,
the resulting tip structures are complicated, the tips
become expensive and the plugging-up of the tips due
to the invasion of the foreign matters is generated.
[0016] In the method by inserting round wire in
cross section into the energizing tip having a round
guide hole in cross section, however, there was a disad-
vantage in that any continuous energizing can hardly be
maintained and the arc off on the basis of momentary
bad energizing is easily generated since the wire 5 and
the internal surface of the guide hole 2 are brought into
contact with each other on the contact between a line
and a point. Since a large current flows at one point,
there is such a risk that there may be spark between the
wire and the tip in the case of energizing start under the
plugged condition between the wire and the tip and the
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wire may be fused into the tip, resulting in the inability of
feeding the wire.

[0017] DE-A-3330335 disclsoes a welding tip hav-
ing a guide hole with different cross-sectional configura-
tions.
[0018] It is accordingly a first aim of the present
invention to provide an energizing tip having a simple
structure and produced in an inexpensive cost so that
no tip plugging-up by foreign matters such as deposits
from plating is not generated and energizing is well
done even th ough the fluctuations of the wire tip posi-
tion may be set small by making the gap between the
wire and the tip hole comparatively small.
[0019] It is a second aim of the present invention to
provide a tip composed of an insulating ceramic having
a simple structure without generating any tip plugging-
up by foreign matters such as deposits from copper plat-
ing even through the fluctuation of the wire tip position
may be lessened by making the gap between the wire
and the tip hole comparatively small.
[0020] It is a third aim of the present invention to
provide a method for manufacturing the tips having
these functions in an inexpensive cost.
[0021] The first and second aims described above
can be achieved by forming the sectional shape of the
guide hole in a triangular shape which circumscribes a
circle having a larger diameter than the outer diameter
of the wire to be inserted into said guide hole by 0.02-
0.20mm.
[0022] The present invention provides a combina-
tion of a welding wire-guiding tip having a guide hole,
and a welding wire having a circular cross section for
insertion into the guide hole, characterised in that the
guide hole has a cross-sectional shape that is triangu-
lar, the cross-section being taken perpendicular to the
axis of the guide hole and looking along the axis of the
guide hole wherein the triangular cross-sectional shape
circumscribes a circle having a larger diameter than the
outer diameter of the welding wire by 0.02-0.20mm, and
the length of the guide hole having a triangular cross-
sectional shape is more than 15mm.
[0023] In any cases, in order to firmly extract the for-
eign matters, it is particularly preferable to set a shape
having a space enough to inscribe on a circle having the
one third diameter of the outer diameter of the wire
described above between two surfaces exactly brought
into contact with the wire described above and the cir-
cumferential surface of the wire described above, when
a wire having a round shape in cross section is inserted
into the guide hole and the circumferential surface of the
wire described above is exactly brought into contact
with two surfaces composed of the guide hole described
above.
The whole of a welding tip used in the welding
wire/welding wire-guiding tip combination of the present
invention can be integrated into copper or copper alloy
or the whole of the welding tip can be also integrated
into an insulating ceramic having a heat resistance. Fur-

ther, the welding tip is preferably composed of the main
body of the tip and the edge member embedded into the
tip of the main body of the tip described above and the
guide hole described above can be opened in this edge
member as well. Also, the welding tip is composed of
the main body of the tip and an edge member made of
a heat resistant ceramic of 25 mm or more in the length
successively provided to the tip of the main body of the
welding tip described above, and the guide hole
described above can be opened in both of the main
body of the tip and the edge member.

[0024] In addition, it is desirable to provide a device
for firmly sliding a wire in contact with the internal sur-
face of the guide hole of the tip described above. For
example, it is possible to bend the center line of the
guide hole in the transferred direction of the wire or to
constitute the tip described above so that an elastic
member may be exactly brought into contact with the
outer surface of the wire inserted into the guide hole by
providing the elastic member protruding into the outside
of the guide hole in part.
[0025] In addition, the third aim described above
can be achieved by taking a procedure with respect to a
copper tip, that is: the core wire having non-circular
shape in cross section is inserted into a cylindrical
material of a copper or its alloy, the internal surface of
the cylindrical material described above is tightly
pressed to the outer surface of the core wire described
above by applying an outer force on the cylindrical
material, and then, a welding tip having a guide hole
with its non-circular shape in cross section can be
formed by taking out the core wire described above.
[0026] Thus the present invention further provides a
process for manufacturing a welding wire-guiding tip,
the process comprising the following steps: preparing a
cylindrical material of copper or copper alloy; inserting a
core wire of non-circular cross-section into said cylindri-
cal material; pressing said cylindrical material to said
core wire on the internal surface thereof by applying an
outer force to the cylindrical material; and drawing said
core wire out of said material.
[0027] The present invention yet further provides a
process for manufacturing a welding wire-guiding tip,
the process comprising the following steps: preparing a
cylindrical material of copper or copper alloy, with a hole
through the cylindrical material; and applying an outer
force from three different lateral directions to said cylin-
drical material simultaneously to make the cross-sec-
tion configuration of said hole into an approximate
triangular shape.
[0028] When the guide hole is made in a non-circu-
lar, e.g., triangular shape, a large clearance can be
formed between the circumferential surface of an
inserted wire and the internal surface of the guide hole,
even though a wire having the maximum diameter may
be inserted into the guide hole. Therefore, the plugging
by the foreign matters can be decreased and at the
same time the rattle of the wire can be reduced.
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[0029] For example, considering a guide hole in a
form of regular triangle 21 having an inscribed circle 20
in a diameter D as shown in Fig. 14, a diameter d of a
circle 22 inscribing on its inscribed circle 20 and one
corner portion of the triangle 21 is equal to D/3. There-
fore, assuming D as 1.2 mm, then, d is equal to 0.4 mm.
This shows that a spherical foreign matter of 0.4 mm in
diameter can pass through the guide hole, even though
the guide hole may be such a triangle that can almost
guide a wire of 1.2 mm in diameter. As described above,
in the case of inserting a wire of 1.2 mm in diameter into
the guide hole having a circular shape in cross section,
the normal guide hole is formed in a diameter of 1.4 mm
and accordingly, the diameter of the passable spherical
foreign matter is only 0.2 mm. Whereas, when the guide
hole is set in a form of a triangle, the rattle of the wire is
reduced and at the same time, any larger foreign mat-
ters than chipped deposits can be released through the
guide hole, resulting in no generation of the wire plug-
ging-up and irregular feeding.

[0030] In the current contact tip having a triangular
guide hole, the wire is brought into contact with at least
two points of the guide hole when being pushed against
one corner of the guide hole, and therefore, the result-
ing energizing can be carried out with more stability in
comparison with the case of the circular guide hole
where the energizing contact is carried out at one point.
As no foreign matters are not accumulated around the
guide hole, no poor contact would not be occurred by
the invasion of the foreign matters into the contact gap
between the wires and the tips any longer.
[0031] The present invention still further provides a
welding wire-guiding tip assembly, comprising the
above described welding wire/tip combination and
wherein: a heat-resistant and anti-abrasive ceramic
guide member having a V channel; and a ceramic mem-
ber for contacting and urging a wire in the V channel so
that the wire is supplied along the V channel, said
ceramic guide member and said ceramic member
together defining a generally triangular wire guide hole
with said V channel.
[0032] In the tip assembly where the wire is
inserted into a V channel and pressed with an urging
member, a triangular guide hole can be formed and at
the same time, the wire is pressed on the both sides of
the triangular hole to be brought into contact with each
other.
[0033] Therefore, energizing contact is carried out
with more stability in comparison with that in the case of
the circular guide hole where energizing contact is car-
ried out at one point. The wire is heated up to high tem-
peratures and corrected straight and the vibration of the
wire can be also prevented.
[0034] The present invention also provides a weld-
ing device having a welding wire-guiding tip assembly
comprising the above-described welding wire/welding
tip combination and wherein the welding wire-guiding tip
assembly comprises: a heating resistant and anti-abra-

sive ceramic guide member provided with a V channel;
and a ceramic member for contacting a wire with the V
channel so that said wire may be supplied along said V
channel, said two members constituting a generally tri-
angular wire guide hole.

[0035] Embodiments of the present invention will
now be described by way of example only with refer-
ence to the accompanying drawings, in which:-

Fig. 1 is a sectional view showing a welding tip not
in accordance with the present invention;
Fig. 2 is a sectional view of Fig. 1 taken along line A
-A;
Fig. 3 is a sectional view of Fig. 1 taken along line B
-B;
Fig. 4 is a sectional view showing another welding
tip not in accordance with the present invention;
Figs 5(a) to 5(e) are explanatory views illustrating
various examples of a guide hole in cross-section
not in accordance with the invention.
Fig.6 is a sectional view showing a welding tip used
in the first preferred embodiment of the present
invention;
Fig. 7 is a sectional view showing a welding tip not
in accordance with the present invention;
Fig. 8 is a sectional view of Fig. 7 taken along line C
-C;
Fig. 9 is a sectional view showing a welding tip used
in a second preferred embodiment of the present
invention;
Fig. 10 is a sectional view showing a welding tip
known in the prior art as a first example;
Fig. 11 is a sectional view showing a condition of
passing a wire through the welding tip of the first
prior art example;
Fig. 12 is a sectional view showing a welding tip
known in the prior art as a second example;
Fig. 13 is a schematic sectional view showing a
welding torch known in the prior art; and
Fig. 14 is an explanatory view showing the opera-
tion of the welding tip guide hole used in the present
invention.
Fig. 15 shows a sectional view of a welding tip
material to be used in manufacturing a welding tip;
Fig. 16 shows a plain view explaining a process for
manufacturing of the welding tip used in the present
invention;
Fig. 17 shows a plain view explaining another proc-
ess for manufacturing of the welding tip used in the
present invention;
Fig. 18 shows a wire torch in a hot wire TIG welding
machine wherein the present invention is applied
to.
Figs. 18A, 18B, 18C, 18D, 18E and 18F are sec-
tional views taken along lines A - A, B - B, C - C, D
- D, E - E, and F - F of Fig. 18, respectively.
Fig. 19 is a sectional view showing a ceramic guide
portion used in an alternative preferred embodi-
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ment of the present invention; and

Fig. 20 is a sectional view showing a ceramic guide
portion not in accordance with the present inven-
tion.

[0036] Referring now to Figs. 1 thorough 3, a weld-
ing tip not in accordance with the present invention will
be explained in the following. Fig. 1 is a central sectional
view showing an current contact tip for GMA welding
use, Fig. 2 is a sectional view of Fig. 1 taken along line
A - A, and Fig. 3 is a sectional view of Fig. 1 taken along
line B - B, respectively.
[0037] In this welding tip, a guide hole 31 for insert-
ing a wire of 1.2 mm in diameter therein is opened on
the axial core of the main body of a 40-mm long tip 30
made of chromium copper. An inlet 32 of this guide hole
31 is arranged to have a taper surface spreadingly
opened outward so that the wire may be easily to be
inserted therein. From this inlet 32 at one end of the
hole, a wire is inserted and comes out of the outlet 33 at
the other end of it. During welding work, an energizing
is carried out by bringing the wire into contact with the
tip 30. This guide hole 31 is a round hole of 3.6 mm in
diameter between the inlet 32 and the intermediate
point and for the portion of L = 10 mm on the side of the
outlet 33, the cross section thereof forms a regular trian-
gle circumscribing on a circle of 1.25 mm in diameter.
However each corner position of the triangle is in a form
of a smaller curvature than 0.2 R.
[0038] Since the outlet side of the guide hole 31 is
formed in a regular triangular shape circumscribing on a
circle of 1.25 mm in diameter in the welding tip of the
present embodiment, a clearance between the circum-
ferential surface of the wire and the internal surface of
the guide hole 31 becomes approximately 0.1 mm in the
case of inserting a wire of 1.2 mm in diameter. There-
fore, the rattle of the wire during wire feeding can be
lessened in comparison with the welding tip having a
round guide hole in cross section of the prior art. Then,
as explained in Fig. 14, at each corner portion of the tri-
angular guide hole, such a clearance as can be inserted
by a spherical foreign matter of 0.4 mm in diameter at
minimum is formed, and at the portion where the differ-
ence between the inscribed circle on the triangle and
the diameter of the wire, such a clearance as can be
inserted by a spherical foreign matter of 0.45 mm in
diameter is formed. Therefore, foreign matters such as
deposits from copper plating, chip and refuse, can be
smoothly released through three corner portions in the
guide hole of the triangle. Also, in the case that the
guide hole portion in a triangular form is longer, the
resulting frictional resistance becomes larger. There-
fore, it is desirable that the guide hole portion is shorter.
However, if it becomes shorter, the aimed accuracy at
the tip of the wire becomes worse. Although these com-
bination becomes in question, there is no problem in
practical use because the fluctuations at the tip of the
wire of 20 mm in extension length can be controlled

within 0.8 mm, if the length at the outlet side of tip is 7
mm or more. In the guide hole of the triangle, however,
each surface stops the moving of the wire to the
traverse direction by clamping it and it has a function as
a clamping and stopping surface for forming a clearance
in the moving direction of the wire. Then, the object of
this application can be achieved as a tip having the
guide hole composed of these clamping and stopping
surfaces.

[0039] The tip 30 shown in Fig. 1 can be prepared
by fixing the one end of a tip material composed of chro-
mium-copper in an approximate shape of the almost
predetermined tip having a circular hole of 3.6 mm in
diameter, applying to a swaging process by pressing
dies against the outer circumference of the other and
thereof while inserting a regular triangular hard wire in
cross section into the circular hole described above,
pressing the internal surface of the material to the regu-
lar triangular hard wire in cross section, and by drawing
the hard wire described above.
[0040] Figs. 15 through 17 show another welding tip
not in accordance with the present invention. Fig. 15
shows a sectional shape of a tip material 151, which has
been processed into the almost final shape of the tip. A
tip 152 in the range shown by L2 is arranged in a cylin-
drical shape having an outer diameter 5.0 mm and an
inner diameter of 2.2 mm. As shown in Fig. 16, the L2
portion of this tip material is pressed by pressing from
three directions by using three-nails chuck 161, 162 and
163, which are used to lathes, etc. In the case of making
the radius of the rounding of the nail tip 164 3 - 5 mm,
the internal surface of the hole becomes a hole 165 hav-
ing a shape close to about a regular triangle circum-
scribing on a circle of 1.24 ± 0.0 1 mm in diameter even
without inserting a core wire therein, and it can be used
as an current contact tip for a wire of 1.2 mm in diame-
ter. As shown in Fig. 17, in the case that nail tips 177
and such are even, a hole shape 178 of the tip becomes
a slightly expanding triangle at the middle of each side
thereof. As shown in Fig. 16, in the case of setting the
radius of the rounding 3 - 5 mm, the outer circumference
of the tip produces a convex more or less, but the sides
of the triangle in the internal surfaces take approxi-
mately a flat regular triangular shape.
[0041] According to the present process, the preci-
sion in the dimension of the hole may becomes worse
more or less than that in the case of using the core wire
described above, but the core wire does not need any
processes for drawing and inserting the core wire,
resulting in allowing to manufacture the welding tips
more economically.
[0042] Furthermore, in the case of processing by
the present process, the tip having the curved guide
hole in the axial core direction of the tip illustrated in Fig.
6 can be easily prepared using by combining the con-
cave and convex nails in the axial direction of the nail tip
with each other in respect to the tip shapes of three nails
in the case of processing through the present process.
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[0043] The welding tip is prepared by pressing
crushing the whole of it by the three nails chuck at the
same time. By using three rollers instead of the three-
nails chuck, however, the tip can be similarly prepared
by passing and crushing while rolling it in the lengthy
direction of the tip.

[0044] Fig. 4 is a sectional view showing a current
contact tip not in accordance with the present invention.
A edge member 35 having a regular triangular guide
hole 31 circumscribing on a circle of 1.25 mm in diame-
ter, of 7 mm in length and 4 mm in outer diameter com-
posed of a sintered alloy of Cu - W is embedded in the
tip of the main body of a current contact tip 34. That is,
a hole of 4 mm in diameter is provided on the outlet side
of the current contact tip, where the edge member 35 is
embedded in and fixed by clamping the outer circumfer-
ence of the main body of the current contact tip 34.
Thus, the service life of the current contact tip can be
extended by embedding an abrasion resistant, conduc-
tive and hard material in the tip thereof, W and Ag - W
may be used to the edge member 35 as well.
[0045] With reference to the dimensions of these
inscribed circles, it happens eventually that a local and
small deformation is presented to the wire from some
reasons. It was necessary to increase the diameter of
the inscribed circle in the guide hole more than a value
obtained by adding 0.02 mm to the wire diameter in
order to bring the possibility in generating the wire plug-
ging-up due to such a local deformation up to the
degree that there is actually no problem. It was also
necessary to make this inscribed circle smaller than the
diameter obtained by adding 0.20 mm to the wire diam-
eter, in order to prevent the occurring of such a problem
as the tip position of the wire fluctuates too much in
practical use.
[0046] Fig. 6 shows a first preferred embodiment of
the present invention. After preparing a current contact
tip 36 in which a triangular guide hole was opened, a
bent guide hole 37 was formed by bending the tip 36 at
the center portion in the longitudinal direction of the tip
of 40 mm in length, so that one of the ridge lines in the
triangular guide hole may be apart from the central axis.
As a result, when a straight wire passed through the tip
36, the wire could be pushed firmly against one corner
in the triangular hole. As the wire is brought into contact
with two points of the internal surface in the guide hole
at the edge of the tip, the resulting current contact ener-
gizing is carried out with more stable.
[0047] Fig. 7 shows a welding tip not in accordance
with present invention. A welding tip 40 is formed by
embedding the edge member 35 having a triangular
hole composed of a sintered alloy of Cu - W in the same
manner with the case in Fig. 4 in the tip outlet. The wire
5 is pushed on by an abrasion resistant slider 39
through a plate spring 38 fixed at its one end by a screw
41 so as to urge the wire to one corner of the triangular
hole. The wire is brought into contact with the tip edge
member 35 at two point thereof as shown in Fig. 8, and

as the quantity of foreign matters clamped at the contact
point was decreased, the contact energizing was car-
ried out with more stable and the generation of erratic
arc was extremely decreased. The service lifetime of
the tip can be extended by using an abrasion resistant
copper-tungsten material which is superior to chro-
mium-copper material. Further, a straight wire 5 can be
used be cause the contact energizing is carried out forc-
edly by urging the wire 5 with the spring 38, and there is
an effect of extremely decreasing the fluctuation of the
wire edge.

[0048] Fig. 9 shows a second preferred embodi-
ment of the present invention. The welding tip of the
present embodiment is characterized by successively
providing the edge member prepared from a heat resist-
ant ceramic to the edge of the energizing tip 40 in Fig. 7.
In Fig. 9, a numeral 42 indicates an edge member, a
numeral 43 indicates a guide hole opened to the edge
member 42, and identical numerals are the same as the
corresponding portions shown in Fig. 7.
[0049] The guide hole 43 of 40 mm in length having
a regular triangular shape in cross section circumscrib-
ing on a circle of 1.25 mm in diameter at its axial core
portion is opened to the edge member 42 successively
provided to the main body of the tip 40, and a mild steel
wire of 1.2 mm in diameter is allowed to guide.
[0050] At the time of GMA welding, the arc is
formed at the extension of the wire 5 by 10 mm from the
wire outlet of the edge member 42. During welding, the
wire 5 is heated by Joule heating due to arc current
flowing in the wire passing through the guide hole 43 of
the edge member 42, and is softened in the outlet of the
edge member 42. While the softened wire 5 is passing
through a straight guide hole 43, the curving tendencies
of the wire is eliminated and the resulting wire is fed out
from the wire outlet of the edge member 42 in a straight
condition. Incidentally, if the length of the guide hole 42
is insufficient, as the wire passes through the edge
member 42 before it is not fully softened, it is not possi-
ble to fully eliminate the curving tendencies of the wire
5. The length of the guide hole 42 which can correct suf-
ficiently the curving tendencies of the wire 5 depends
upon the values of arc current, but it may be enough if
the length is 15 mm or more in the case that the arc cur-
rent is about 250 A by using a mild steel wire. In the
case of using the welding tip of the present invention,
the zig zag of the bead due to the curving tendencies of
the wire 5 can be eliminated.
[0051] Referring now to a guide tip for hot wire TIG
welding as an example, the detailed description of a
manufacturing process for a welding tip composed of
heat resistant ceramic will be given in the following. First
of all, a core wire corresponded to a guide hole was pre-
pared and then enclosed by alumina (Al2O3) powders.
The enclosed core wire was placed in a rubber mold,
pressed under a hydrostatic pressure of approximately
20 MPa to be hardened, and then the core wire was
taken out of it to give a green body, which was then pre-
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calcinated at approximately 1000 °C, and the outer cir-
cumference of which was mechanically processed into
a tip shape. The resulting tip-like products were calci-
nated to give a tip. In the case of using the tip of the
present embodiment to a hot wire TIG welding, a high
temperature wire can be positioned to a predetermined
weld portion with high precision. Incidentally, alumina
(Al2O3) was used as a ceramic in the present embodi-
ment, other materials such as silicone nitride (Si3N4)
and mullite (3SiO2-Al2O3) may be used. Furthermore,
the manufacturing process of the present example can
be also applied to the manufacture of the edge member
42 of the second preferred embodiment described
above.

[0052] Figs. 5(a) to (c) illustrate alternative shapes
in cross section for the guide hole, such shapes not
being in accordance with the claimed invention. Each
example of the guide holes is shown as follows: square,
rhombus, hexagon cruciform, and elliptical, respectively.
Either of them has a face circumscribing on a circle hav-
ing a larger diameter than the wire diameter by 0.02 -
0.20 mm and the clearance 31a for transferring the for-
eign matters are formed along the wire.
[0053] Fig. 18 shows a wire torch in a hot wire TIG
welding machine which a preferred embodiment of the
present invention is applied to. It illustrates a structure of
a wire torch 816 for a hot wire. Figs. 19 through 20 are
sectional views taken along line A - A through F - F of
Fig. 18, respectively.
[0054] A wire 86 is supplied to a torch body 817
after passing through a conduit 88 from an unillustrated
wire feeding apparatus. Then, the wire 86 reaches the
tip of the wire torch 816 along a V channel 820 of a V
channel member 819 after passing through a guide hole
818 in the torch body 817, and then, it passes through
the wire torch 816 and reaches a molten pool on a base
metal. The V channel member 819 is composed of an
insulating ceramic having heat and abrasion resist-
ances such as silicone nitride and fixed to torch body
817 by mounting screws 821h and 821i.
[0055] The V channel 820 is in a form of a regular
triangle having a depth between D and 1.4D, where D is
a diameter of the wire. Accordingly, when it is assumed
as a triangular channel having a depth of 1.7 mm, a wire
having a diameter of 1.2 mm or 1.6 mm may be used as
it is. The torch body 817 is electrically connected to an
output terminal of an unillustrated wire heating power
source and energized to the wire 86 through a flexible
energizing copper plate 822 and an energizing tip 823.
The energizing tip 823 is pressed against the side of the
V channel member 819 by means of screws 824e and
824f so as to firmly carry out a current contact to the
wire, and at the same time, the service lifetime thereof
is aimed in order to use it even though the energizing tip
823 may be worn more or less.
[0056] The tip of the wire 86 is touched with an unil-
lustrated base metal and electrically heated between
the tip 823 and the base metal. On its way, the wire 86

is heated at high temperatures and softened. An urging
member 825 is composed of an insulated ceramic
member having heat and abrasion resistances such as
silicone nitride. Then, the wire 86 having had a curving
tendencies is straightened in soft state by these three
sides including the V channel 820 and the straightened
wire 86 is fed out from the tip of the wire torch 816.

[0057] Furthermore, the present invention is not
limited to the wire torches for hot wire welding, but it is
also applicable to a consumable electrode provided with
a shield nozzle such as that for MAG welding as it is.
Particularly in the case of MAG welding in the prior art,
there was a disadvantage in that the bead zigzag was
generated by the fluctuation of the arc position due to
the wire curving tendencies of the wires is now elimi-
nated, the reproducibility of the welding work by a robot
welding was remarkably increased, and the generation
of the welding defects, on the basis of bead zigzag was
remarkably reduced. In the present embodiment shown
in Fig. 18, a triangular cross section was formed by the
combination of the V channel with a plain surface. Fig.
19 is, however, a sectional view showing a ceramic
guide portion as an alternative preferred embodiment,
and the similar function can be exerted even in the cross
section having such a shape that a convex portion of the
urging member 927 enters into the V channel of a V
channel member 926. The V channel in this case is in a
form of a regular triangle of 1.7D or 3D in depth , if the
wire diameter is assumed as D.
[0058] Fig. 20 is a sectional view showing a ceramic
guide portion not in accordance with the present inven-
tion and it is the case that the V channel member 928
and the urging member 929 are both rectangular V
channels. Even though it may be close to the V channel
and other shape, for example, it may be a sectional
shape such as a U channel, etc., although these shapes
are not in accordance with the present invention.
[0059] According to the present invention by use of
the V channel, there is a problem that the structure of a
tip portion becomes large and complicated, but the
three sides of a triangle composed of a concave chan-
nel represented by a V channel and a plain surface are
urged so as to be tightly contacted with the outer cir-
cumference of the wire. Therefore, there is the affect
that the wire is corrected more straight and a wire inser-
tion position is stabilized, resulting in stabilizing the
welding work, in comparison with the case of employing
the triangular hole ceramic tip having prepared so as to
have an inscribed circle having a larger diameter than
the wire diameter.
[0060] Furthermore, in the case of a triangular hole
tip, one tip was applied to only one public admitted wire
diameter, but according to the welding tip assembly of
the present invention, a selection range of the public
admitted wire diameter which can be applied to the
assembly is enlarged.
[0061] According to the present invention, the
ceramic member having a concave channel can be pre-
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pared only by chipping the green body or it can be
molded by a simple mold prepared inexpensively. In
addition, the urging member may be in a form of a flat
plate, and therefore, the preparation of it is easy. The
permissible, error range for preparation to be required
for these members becomes considerably large in com-
parison with that in the case of the triangular hole
ceramic tip, and the yield at the time of preparation has
been very improved.

[0062] The foreign matters such as deposits from
copper-plating are released from the gap formed
between the urging member and the concave member,
and as a result, any plugging-up troubles by the wires
are not caused at all.
[0063] According to the present invention as
described above, by making the guide hole of a welding
tip triangular, it is possible that even though any
smoothly passable wires having its maximum diameter
in the guide hole may be inserted therein, a large clear-
ance is formed between the circumferential surface of
the inserted wire and the internal surface of the guide
hole, the rattle of the wire can be reduced and at the
same time the accumulation of the foreign matters in the
guide hole can be also decreased.
[0064] Furthermore, the wire can be brought into
contact with at least two points on the internal surface of
the guide hole and therefore, the resulting enerziging
can be applied with more stable in comparison with the
case of the welding tip of a prior art having a round
guide hole where the current contact was carried out at
one point.

Claims

1. A welding wire-guiding tip (36,40) having a guide
hole (37,43) for insertion of a welding-wire (5) hav-
ing a circular cross-section characterised in that the
guide hole (37) has a cross-sectional shape that is
triangular, the cross-section being taken perpendic-
ular to the axis of the guide hole (37,43) and looking
along the axis of the guide hole (37,43) wherein the
triangular cross-sectional shape circumscribes a
circle having a larger diameter than the outer diam-
eter of the welding wire (5) by 0.02-0.20 mm, and
the length of the guide hole (37,43) having a trian-
gular cross-sectional shape is more than 15mm.

2. A welding wire-guiding tip (36,40) according to
claim 1 wherein the triangular cross-sectional
shape circumscribes a circle having a larger diame-
ter than the outer diameter of the welding wire (5)
by 0.02-0.05 mm.

3. A welding wire-guiding tip (36,40) according to any
preceding claim wherein the guide hole (37,43) is
arranged to have a space for allowing a circle hav-
ing a diameter corresponding to more than one-
third of the outer diameter of the welding wire (5) to

inscribe two faces of the guide hole (37,43) and the
circumferential face of the welding wire when the
welding wire (5) is passed through the guide hole
(37,43), and the circumferential face of the welding
wire (5) is exactly brought into contact with two
faces of the guide hole (37,43).

4. A welding wire-guiding tip (36,40) according to any
preceding claim wherein the welding wire-guiding
tip further comprises a main body and an edge
member (35) including a heat-resistance ceramic of
15 mm or more in length successively connected to
the main body; and wherein the guide hole (37,43)
is opened both in the main body of the tip (40) and
in the edge member (35).

5. A welding wire-guiding tip (36,40) according to any
preceding claim wherein the guide hole (37,43) is
formed in a portion of the tip that is entirely consti-
tuted by copper or a copper alloy.

6. A welding wire-guiding tip (36,40) according to any
preceding claim wherein the guide hole (37,43) is
formed in a portion of the tip that is entirely consti-
tuted by a heat-resistant ceramic.

7. A welding wire-guiding tip (36,40) according to any
preceding claim wherein the center line of the guide
hole (37,43) in the travelling direction of the welding
wire (5) is curved so that the welding wire (5) is in
firm sliding contact with the internal surface of the
guide hole (37,43).

8. A welding device having the welding wire-guiding
tip (36,40) according to any one of claims 1 to 7.

9. A process for manufacturing a welding wire-guiding
tip (36,40) used in any of claims 1 to 8, the process
comprising the following steps:

preparing a cylindrical material of copper or
copper alloy;
inserting a core wire of triangular cross-section
into said cylindrical material;
pressing said cylindrical material to said core
wire on the internal surface thereof by applying
an outer force to the cylindrical material; and
drawing said core wire out of said material.

10. A process for manufacturing a welding wire-guiding
tip (36,40) used in any of claims 1 to 8, the process
comprising the following steps:

preparing a cylindrical material (166) of copper
or copper alloy, with a hole (165) through the
cylindrical material (166); and
applying an outer force from three different lat-
eral directions to said cylindrical material (166)
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simultaneously to make the cross-section con-
figuration of said hole (165) into a triangular
shape.

11. A welding wire-guiding tip assembly, comprising the
welding wire-guiding tip according to claim 1 or 2
and wherein the welding wire-guiding tip further
comprises:

a heat-resistant and anti-abrasive ceramic
guide member (819) having a V channel (820);
and
a ceramic member (825) for contacting and
urging the wire (86) in the V channel (820) so
that the wire (86) is supplied along the V chan-
nel (820), said ceramic guide member (819)
and said ceramic member (825) together defin-
ing the generally triangular wire guide hole with
said V channel (820).

12. A welding wire-guiding tip assembly according to
claim 11 further comprising a wire energizing tip
(825) provided on a wire inlet side of said assembly
downstream of said ceramic member (825), said
wire energizing tip (825) contacting the wire (86) in
the V channel (820) so that the wire (86) contacts
the walls of the V channel (820) to carry out a con-
tact energizing.

13. A use of a welding wire-guiding tip (36,40) to guide
a welding wire (5), wherein the welding wire-guiding
tip has a guide hole into which the welding wire (5)
is inserted, characterized in that the guide hole (37)
has a cross-sectional shape that is triangular, the
cross-section being taken perpendicular to the axis
of the guide hole (37,43) and looking along the axis
of the guide hole (37,43) wherein the triangular
cross-sectional shape circumscribes a circle having
a larger diameter than the outer diameter of the
welding wire (5) by 0.02-0.20 mm, and the length of
the guide hole (37,43) having a triangular cross-
sectional shape is more than 15mm.

14. A use of a welding wire-guiding tip (36,40) accord-
ing to claim 13 wherein the triangular cross-sec-
tional shape circumscribes a circle having a larger
diameter than the outer diameter of the welding
wire (5) by 0.02-0.05mm.

Patentansprüche

1. Schweißdraht-Führungsspitze (36,40) mit einem
Führungsloch (37,43) zum Einsetzen eines
Schweißdrahtes (5) mit kreisförmigem Querschnitt,
dadurch gekennzeichnet, daß das Führungsloch
(37) einen dreieckigen Querschnitt aufweist, wobei
der Querschnitt senkrecht zur Achse des Füh-
rungsloches (37,43) und mit Blick längs der Achse

des Führungsloches (37,43) genommen ist, die
dreieckige Querschnittsform einen Kreis mit um
0,02-0,20 mm größerem Durchmesser als der
Außendurchmesser des Schweißdrahtes (5)
umschreibt und die Länge des Führungsloches
(37,43) mit der dreieckigen Querschnittsform mehr
als 15 mm beträgt.

2. Schweißdraht-Führungsspitze (36,40) nach
Anspruch 1, bei welcher die dreieckige Quer-
schnittsform einen Kreis mit einem um 0,02 - 0,05
mm größeren Durchmesser als der Außendurch-
messer des Schweißdrahtes (5) umschreibt.

3. Schweißdraht-Führungsspitze (36,40) nach einem
der vorangehenden Ansprüche, bei welcher das
Führungsloch (37,43) so ausgebildet und angeord-
net ist, daß es einen Zwischenraum bildet, der es
erlaubt, einem Kreis mit einem Durchmesser ent-
sprechend mehr als einem Drittel des Außendurch-
messers des Schweißdrahtes (5) zwei Flächen des
Führungsloches (37,43) und die Umfangsfläche
des Schweißdrahtes einzuschreiben, wenn der
Schweißdraht (5) durch das Führungsloch (37,43)
geführt wird, und die Umfangsfläche des Schweiß-
drahtes (5) genau in Kontakt mit zwei Flächen des
Führungsloches (37,43) gebracht ist.

4. Schweißdraht-Führungsspitze (36,40) nach einem
der vorangehenden Ansprüche, bei welcher die
Schweißdraht-Führungsspitze einen Hauptkörper
und einen Randteil (35) aufweist, der eine hitzebe-
ständige Keramik von 15 mm oder mehr in der
Länge und durchgehend mit dem Hauptkörper ver-
bunden umfaßt; und bei welcher das Führungsloch
(37,43) sowohl im Hauptkörper der Spitze (40) als
auch im Randteil (35) offen ist.

5. Schweißdraht-Führungsspitze (36,40) nach einem
der vorangehenden Ansprüche, bei welcher das
Führungsloch (37,43) in einem Teil der Spitze aus-
gebildet ist, der vollständig aus Kupfer oder einer
Kupferlegierung gebildet ist.

6. Schweißdraht-Führungsspitze (36,40) nach einem
der vorangehenden Ansprüche, bei welcher das
Führungsloch (37,43) in einem Teil der Spitze aus-
gebildet ist, der vollständig aus einer hitzebeständi-
gen Keramik gebildet ist.

7. Schweißdraht-Führungsspitze (36,40) nach einem
der vorangehenden Ansprüche, bei welcher die Mit-
tellinie des Führungsloches (37,43) in Bewegungs-
richtung des Schweißdrahtes (5) derart gekrümmt
ist, daß der Schweißdraht (5) in fester Gleitberüh-
rung mit der Innenfläche des Führungsloches
(37,43) steht.
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8. Schweißvorrichtung, welche die Schweißdraht-
Führungsspitze (36,40) nach einem der Ansprüche
1 bis 7 enthält.

9. Verfahren zur Herstellung einer Schweißdraht-Füh-
rungsspitze (36,40), die gemäß einem der Ansprü-
che 1 bis 8 verwendet ist, wobei das Verfahren die
folgenden Schritte umfaßt:

Bereitstellen eines zylindrischen Materials aus
Kupfer oder Kupferlegierung;
Einsetzen eines Kerndrahtes mit dreieckigem
Querschnitt in das zylindrische Material;
Pressen des zylindrischen Materials auf diesen
Kerndraht an der Innenfläche desselben,
indem eine äußere Kraft auf das zylindrische
Material ausgeübt wird; und
Herausziehen des Kerndrahtes aus dem Mate-
rial.

10. Verfahren zur Herstellung einer Schweißdraht-Füh-
rungsspitze (36,40), die gemäß einem der Ansprü-
che 1 bis 8 verwendet ist, wobei das Verfahren die
folgenden Schritte umfaßt:

Bereitstellen eines zylindrischen Materials
(166) aus Kupfer oder Kupferlegierung mit
einem Loch (165) durch das zylindrische Mate-
rial (166); und
Anwenden einer äußeren Kraft gleichzeitig aus
drei verschiedenen seitlichen Richtungen auf
das zylindrische Material (166), um der Quer-
schnittsform des Loches (165) eine dreieckige
Form zu geben.

11. Schweißdraht-Führungsspitzenanordnung mit der
Schweißdraht-Führungsspitze nach Anspruch 1
oder 2, wobei die Schweißdraht-Führungsspitze
ferner aufweist:

ein Führungsorgan (819) aus hitzebeständiger
und abriebfester Keramik, welche einen V-
Kanal (820) aufweist; und
ein Keramikteil (825) zum Berühren und Drük-
ken des Drahtes (86) im V-Kanal (820) derart,
daß der Draht (86) längs des V-Kanals (820)
zugeführt wird, wobei das keramische Füh-
rungsorgan (819) und das Keramikteil (825)
zusammen das allgemein dreieckige Drahtfüh-
rungsloch mit dem V-Kanal (820) bilden.

12. Schweißdraht-Führungsspitzenanordnung nach
Anspruch 11, welche ferner aufweist eine Drahter-
regerspitze (825) die an einer Drahteinlassseite der
Anordnung bewegungsabwärts vom Keramikteil
(825) vorgesehen ist, wobei die Drahterregerspitze
(825) den Draht (86) im V-Kanal (820) derart
berührt, daß der Draht (86) die Wände des V-

Kanals (820) berührt, um eine Kontakterregung
durchzuführen.

13. Verwendung einer Schweißdraht-Führungsspitze
(36,40) zur Führung eines Schweißdrahtes (5), bei
welcher die Schweißdraht-Führungsspitze ein Füh-
rungsloch besitzt, in das der Schweißdraht (5) ein-
gesetzt wird, dadurch gekennzeichnet, daß das
Führungsloch (37) eine dreieckige Querschnitts-
form besitzt, wobei der Querschnitt senkrecht zur
Achse des Führungsloches (37,43) und mit Blick
längs der Achse des Führungsloches (37,43)
genommen ist, wobei die dreieckige Querschnitts-
form einen Kreis mit einem um 0,02 - 0,20 mm grö-
ßeren Durchmesser als der Außendurchmesser
des Schweißdrahtes (5) umschreibt, und die Länge
des Führungsloches (37,43) mit der dreieckigen
Querschnittsform mehr als 15 mm beträgt.

14. Verwendung einer Schweißdraht-Führungsspitze
(36,40) nach Anspruch 13, bei der die dreieckige
Querschnittsform einen Kreis mit einem um 0,02 -
0,05 mm größeren Durchmesser als der Außen-
durchmesser des Schweißdrahtes (5) umschreibt.

Revendications

1. Embout (36, 40) de guidage de fil de soudage ayant
un trou de guidage (37, 43) pour l'introduction d'un
fil (5) de soudage de section transversale circulaire,
caractérisé en ce que le trou de guidage (37) pré-
sente une forme en section transversale qui est
triangulaire, la section transversale étant prise per-
pendiculairement à l'axe du trou de guidage (37,
43) et en regardant le long de l'axe du trou de gui-
dage (37, 43), dans lequel la forme en section
transversale triangulaire circonscrit un cercle ayant
un diamètre supérieur de 0,02 à 0,20 min au dia-
mètre extérieur du fil de guidage (5) et la longueur
du trou de guidage (37, 43) ayant une forme en sec-
tion transversale triangulaire est de plus de 15 mm.

2. Embout (36, 40) de guidage de fil de soudage selon
la revendication 1, dans lequel la forme triangulaire
en section transversale circonscrit un cercle ayant
un diamètre supérieur de 0,02 à 0,05 mm au dia-
mètre extérieur du fil de guidage (5).

3. Embout (36, 40) de guidage de fil de soudage selon
l'une des revendications précédentes, dans lequel
le trou de guidage (37, 43) est agencé de façon à
présenter un espace permettant à un cercle ayant
un diamètre correspondant à plus d'un tiers du dia-
mètre extérieur du fil de soudage (5) d'être inscrit
dans deux faces du trou de guidage (37, 43) et
dans la face circonférentielle du fil de soudage
lorsqu'on fait passer le fil de soudage (5) dans le
trou de guidage (37, 43), et la face circonférentielle
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du fil de soudage (5) est amenée en contact exact
avec deux faces du trou de guidage (37, 43).

4. Embout (36, 40) de guidage de fil de soudage selon
l'une quelconque des revendications précédentes,
dans lequel l'embout de guidage du fil de soudage
comporte en outre un corps principal et un élément
de bord (35) comprenant une céramique résistant à
la chaleur d'une longueur de 15 mm ou plus reliée
consécutivement au corps principal ; et dans lequel
le trou de guidage (37, 43) débouche à la fois dans
le corps principal de l'embout (40) et dans l'élément
de bord (35).

5. Embout (36, 40) de guidage de fil de soudage selon
l'une quelconque des revendications précédentes,
dans lequel le trou de guidage (37, 43) est formé
dans une partie de l'embout qui est entièrement
constituée de cuivre ou d'un alliage de cuivre.

6. Embout (36, 40) de guidage de fil de soudage selon
l'une quelconque des revendications précédentes,
dans lequel le trou de guidage (37, 43) est formé
dans une partie de l'embout qui est constituée
entièrement d'une céramique résistant à la chaleur.

7. Embout (36, 40) de guidage de fil de soudage selon
l'une quelconque des revendications précédentes,
dans lequel l'axe central du trou de guidage (37, 43)
dans la direction de déplacement du fil de soudage
(5) est incurvé de façon que le fil de soudage (5)
soit en contact ferme de glissement avec la surface
intérieure du trou de guidage (37, 43).

8. Dispositif de soudage ayant l'embout (36, 40) de
guidage de fil de soudage selon l'une quelconque
des revendications 1 à 7.

9. Procédé de fabrication d'un embout (36, 40) de gui-
dage de fil de soudage utilisé dans l'une quelcon-
que des revendications 1 à 8, le procédé
comprenant les étapes suivantes dans lesquelles :

on prépare une matière cylindrique de cuivre
ou d'alliage de cuivre ;
on introduit un fil d'âme de section transversale
triangulaire dans ladite matière cylindrique ;
on comprime ladite matière cylindrique sur ledit
fil d'âme, sur sa surface intérieure, en appli-
quant une force extérieure à la matière cylindri-
que ; et
on fait sortir par traction ledit fil d'âme de ladite
matière.

10. Procédé de fabrication d'un embout (36, 40) de gui-
dage de fil de soudage utilisé dans l'une quelcon-
que des revendications 1 à 8, le procédé
comprenant les étapes suivantes dans lesquelles :

on prépare une matière cylindrique (166) de
cuivre ou d'alliage de cuivre, avec un trou (165)
traversant la matière cylindrique (166) ; et

on applique une force extérieure depuis trois
directions latérales différentes à ladite matière
cylindrique (166), simultanément, pour donner
à la configuration en section transversale dudit
trou (165) une forme triangulaire.

11. Ensemble à embout de guidage de fil de soudage,
comportant l'embout de guidage de fil de soudage
selon la revendication 1 ou 2 et dans lequel
l'embout de guidage de fil de soudage comporte en
outre :

un élément (819) de guidage en céramique
résistant à la chaleur et anti-abrasive ayant une
rainure (820) en V ; et
un élément céramique (825) destiné à entrer
en contact avec, et à solliciter, le fil (86) dans la
rainure en V (820) afin que le fil (86) soit
avancé le long de la rainure en V (820), ledit
élément de guidage céramique (819) et ledit
élément céramique (825) définissant ensem-
ble, avec ladite rainure en V (820) le trou de
guidage de fil globalement triangulaire.

12. Ensemble à embout de guidage de fil de soudage
selon la revendication 11, comportant en outre un
embout (825) d'application d'énergie au fil situé sur
un côté d'entrée de fil dudit ensemble en aval dudit
élément céramique (825), ledit embout (825)
d'application d'énergie au fil entrant en contact avec
le fil (86) dans la rainure en V (820) afin que le fil
(86) entre en contact avec les parois de la rainure
en V (820) pour effectuer une application d'énergie
par contact.

13. Utilisation d'un embout (36, 40) de guidage de fil de
soudage pour guider un fil de soudage (5), dans
laquelle l'embout de guidage de fil de soudage pré-
sente un trou de guidage dans lequel le fil de sou-
dage (5) est introduit, caractérisé en ce que le trou
de guidage (37) présente une forme en section
transversale qui est triangulaire, la section transver-
sale étant prise perpendiculairement à l'axe du trou
de guidage (37, 43) et en regardant le long de l'axe
du trou de guidage (37, 43), dans laquelle la forme
triangulaire en section transversale circonscrit un
cercle ayant un diamètre supérieur de 0,02 à 0,20
mm au diamètre extérieur du fil de soudage (5), et
la longueur du trou de guidage (37, 43), ayant une
forme triangulaire en section transversale, est de
plus de 15 mm.

14. Utilisation d'un embout (36, 40) de guidage de fil de
soudage selon la revendication 13, dans laquelle la
forme triangulaire en section transversale circons-
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crit un cercle ayant un diamètre supérieur de 0,02 à
0,05 mm au diamètre extérieur du fil de soudage
(5).

23 24

5

10

15

20

25

30

35

40

45

50

55



EP 0 621 102 B1

14



EP 0 621 102 B1

15



EP 0 621 102 B1

16



EP 0 621 102 B1

17



EP 0 621 102 B1

18



EP 0 621 102 B1

19


	bibliography
	description
	claims
	drawings

