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(57) An arc weldmg apparatus having output terminals of a constant current characteristic and a constant voltage
characteristic is provided at low cost with a reactor appropriate for both characteristics. A current control circuit 2
controls a secondary output current of a welding transformer 1 by means of a current control device, while a first
reactor 3 and a second reactor 4 are constructed so that magnetic flux formed by a first winding 3a and magnetic flux
formed by a second wmdmg 4a, which are wound around an annular iron core 7, overlap each other. The other
terminal of the first reactor 3 is connected to a constant current characteristic output terminal 8, while the other terminal
of the second reactor 4 is connected to a welding base metal use output terminal 10. A constant voltage characteristic
output terminal 9 and one terminal of the first reactor 3 are connected to the positive side of the current control circuit
2. while one terminal of the second reactor 4 is connected to the negative side of the current control circuit 2.
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ABSTRACT

An arc welding apparatus having output
terminals of a constant current characteristic and a
constant voltage characteristic is provided at low cost
with a reactor appropriate for both characteristics. A
current control circuit 2 controls a secondary output
current of a welding transformer 1 by means of a current
control device, while a first reactor 3 and a second
reactor 4 are constructed so that magnetic flux formed
by a first winding 3a and magnetic flux formed by a
second winding 4a, which are wound around an annular
iron core 7, overlap each other. The other terminal of
the first reactor 3 is connected to a constant current
characteristic output terminal 8, while the other
terminal of the second reactor 4 is connected to a
welding base metal use output terminal 10. A constant
voltage characteristic output terminal 9 and one
terminal of the first reactor 3 are connected to the
positive side of the current control circuit 2, while
one terminal of the second reactor 4 is connected to the

negative side of the current control circuit 2.
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ARC WELDING APPARATUS WITH CONSTANT CURRENT
AND VOLTAGE CHARACTERISTICS

The present 1invention relates to an arc welding

apparatus that has a constant current

characteristic output means and a constant voltage

characteristic output means.

A prior art arc welding apparatus construction
is shown in Fig. 2.

In Fig. 2 are shown a transformer 1 for welding,
a current control circuit 2 for controlling the secondary
side output of the welding transformer 1 by means of a
current control device, a holder 5 for manual welding, a
welding rod 6 for manual wélding, a constant current
characteristic output terminal 8, a constant voltage
characteristic output terminal 9, an output terminal 10
for welding base metal, a torch 11 for a CO, arc welding
apparatus, a Dbase material 12 for welding, a constant
current characteristic coil 13 and a constant voltage
characteristic coil 14. The constant current
characteristic co1ll 13 and the constant voltage
characteristic coil 14 have been wound around separate

iron cores 13a and l4a, respectively, as shown in Fig. 2.
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This prior art arc welding apparatus operates to
control an output voltage from the welding transformer 1
by means of the current control circuit 2 and supply an
output from the current control circuit 2 to the constant
current characteristic output terminal 8 wvia the coil 13
and to the c¢oil 14 via the constant voltage characteristic

output terminal 9.

This prior art enables manual welding by
connecting the manual welding holder 5 to the constant
current characteristic output terminal 8 and enables CO,
arc welding by connecting the CO, arc welding apparatus
torch 11 to the constant voltage characteristic output
terminal 9. The prior art is constructed so that the coil
14 operates when performing CO, arc welding and the coil
13 operates when performing manual welding.

Fig. 3A shows a constant current characteristic
of a power source for use 1n securing constant depth of
penetration 1into the base metal while maintaining a
welding current constant regardless of a change in arc
length according to a welding method such as manual
welding and TIG (Tungsten Inert Gas arc) welding, which
cannot automatically adjust the arc length. Assuming now

that the arc length 1s Ll as shown in the figure 1n the

case 0f, for example, manual welding, the operating point

1s located at S1 in Fig. 3A that shows a relationship

between
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a welding current and a welding voltage. 1In this case,
when the arc length extends to L2 due to hand movement or
the like, the arc voltage increases, consequently moving
the operating point from S1 to S2. However, with the
power source of the constant current characteristic of
Fig. 3A, the welding current scarcely varies in accordance
with the shift of the operating point to S2, and
therefore, welding can be continued while securing the
constant depth of penetration into the base metal. If a
power source of a constant voltage characteristic as shown

in Fig. 3B 1s used, then the welding current sharply
decreases 1n accordance with the shift of the operating
point to S2, so that not only the securing of constant
depth of penetration but also the continuation of welding
become difficult.

On the other hand, according to CO, arc welding
and MIG (Metal Inert Gas arc) welding by which a welding
wire 1s automatically fed, a power source of the constant
voltage characteristic shown in Fig. 3B is used so as to
continue satisfactory welding by keeping the welding
voltage, 1.e., the arc 1length approximately constant
regardless of a variation in welding current. Now if a
welding wire feed speed is slowed down to extend the arc
length from L1 to L2, then the arc voltage increases to

shift the operating point from S1 to S2. However, since
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the welding current sharply decreases in accordance with
this shift as shown in the figure, the quantity of fusion
of the welding wire reduces to automatically compensate
for the reduction in feed speed for the restoration of the
arc length to the original length L1, so that satisfactory
welding can be continued. If a power source of the
constant current characteristic shown in Fig. 3A 1s used,
then the welding current scarcely varies even when the
operating point shifts to S2. Therefore, the quantity of
fusion of the welding wilre does not reduce, as a
consequence of which the reduction i1n feed speed cannot be
compensated. and arc dilisappears, resulting 1n disabled
welding.

Generally, 1n CO, arc welding, importance 1s
attached to the arc stability in a short-circuiting
transfer region, and therefore, the quantity of inductance
of a coil appropriate for CO, arc welding must be made
smaller than the quantity of inductance of manual welding.
Furthermore, the quantity of 1inductance of the coil must
be made as large as possible in manual welding 1n order to
secure the stability of arc.

Therefore, in the prior art, the cross-sectional
area of an 1ron core 13a of the constant current
characteristic coil 13 1s made dgreater than the cross-

sectional area of an 1ron core l1l4a of the constant voltage
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Characteristic coil 14, and the number of turns of the
coil 13 of the constant current characteristic coil 13 is
also made greater than the number of turns of the coil 14
of the constant voltage characteristic coil 14. As
described above, in the prior art, two types of coils
having different inductance values have been provided for
different welding methods and they are connected across
the output terminal 8 and the terminal 10 and across the
Cerminal 9 and terminal 10, respectively.

However, since the magnitude of the inductance
of the constant current characteristic coil 13 appropriate
for manual welding is different from the magnitude of the
inductance of the constant voltage characteristic coil
appropriate for CO, arc welding in the prior art arc
welding apparatus, the 'constant current characteristic
coll 13 for manual welding and the constant voltage
Characteristic coil 14 for CO, arc welding have been wound
around the separate iron cores 13a and l4a, respectively.
Furthermore, the constant current characteristic coil 13
has been connected to the constant current characteristic
output terminal 8, while the constant voltage

characteristic coil 14 has been connected to the constant

voltage characteristic output terminal 9. The above

arrangement has led to the problem that the amount of use

of 1ron core as well as the amount of use of coi1l are
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increased to cause an increase in manufacturing cost, an
increase 1n weight of the arc welding apparatus and so
on.

An object of the present invention is to solve
the aforementioned conventional problems.

In order to achieve this object, two coils
wound around an 1dentical annular iron core are used as a
first coil and a second coil, whereby the first coil is
connected to a constant current characteristic output
means and the second coil 1is connected to a base metal
for welding.

With this arrangement, no current flows through
the first coi1il when performing CO, arc welding, and a
welding current flows through only the second coil
connected to the base metal for welding. When performing
manual welding, a welding current flows through both the
second coll connected to the base metal for welding and
the first «<¢oil connected to the constant current
characteristic output means, where magnetic flux formed
by these two colls takes effect in an overlapping manner.

According to the present invention, the
following excellent effects can be produced. That 1is,
the amount of 1i1ron used for the iron core material for

the first and second coils and the amount of aluminum
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Or copper serving as a coil material can be lowered, so
that the direct material cost of the arc welding apparatus
can be remarkably reduced. Furthermore, the circuit
construction 1s simplified. This facilitates the
assembling to allow for a reduction in the number of
processes necessary for manufacturing the arc welding
apparatus and allows for a reduction in the amount of iron
needed and a reduction in the amount of aluminum or copper
used for the first and second coils. Therefore, the total
welght of the arc welding apparatus can be reduced. This
facilitates and eases the physical movement of performing

welding work consequently 1lightening the burden on the
welder.

In one embodiment there 1s provided an arc
welding apparatus which solely has a constant current
characteristic output means for manual welding a constant
voltage characteristic output means for CO, welding and
includes a welding transformer and a current control
circuit for controlling a secondary output current of the

welding transformer, the current control circuit being
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connected to one terminal of a first coil and one terminal
of a second coil, the other terminal of the first coil
being connected to the constant current characteristic
output means, the other terminal of the second coil being
5 connected to a welding base metal use output means, the
constant  voltage characteristic output means being
connected to a junction of the current control circuit and
the first coil, and the first coil and the second coil
being wound around an annular iron core so that magnetic

10 flux formed by the coils is directed in an identical

direction.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a Dblock diagram of an arc welding
15 apparatus according to an embodiment of the present
invention;
Fig. 2 1s a block diagram of a prior art arc
welding apparatus;

Fig. 3A 1s a graph showing a constant current

20 characteristic; and

Fig. 3B 1s a graph showing a constant voltage

characteristic.
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An arc welding apparatus according to an
embodiment of the present invention will be described in
detail below with reference to Fig. 1.

In Fig. 1, the components 1, 2, 5, 6, 8, 11 and
12 are the same as those of the prior art, and therefore,
no description 1s provided for them. The reference
numerals 8 and 2 denote a constant current characteristic
output terminal and a constant voltage characteristic
output terminal, serving as a constant current
characteristic output means and a constant voltage
characteristic output means, respectively. The reference
numerals 3 and 4 denote a first coil and a second coil
wound around an identical annular iron core 7, where one
terminal of the first coil 3 and one terminal of the
second coil 4 are connected to the positive output side
and to the negative output side of the current control
circuit 2, respectively, and the other terminals
are connected to the constant current characteristic
output terminal 8 and the welding base metal use output
terminal 10, respectively.

That 1is, the first coil 3 1is connected between
the positive side of the current control circuit 2 and the
constant current characteristic output terminal 8, while

the second coil 4 is connected between the negative side
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of the current control circuit 2 and the weldilng base
metal use output terminal 10.

The present embodiment has two major features as
follows. The first feature is that the positive side of

the current control circuit 2 is connected to the constant

second coil 4.

By thus connecting the first coil 3 and the
second coil 4, only the second coil 4 connected to the
welding base metal use output terminal 10 becomes
effective in the case of CO, arc welding, and both the
first coil 3 and the second coil 4 operate in the case of
manual welding. With this arrangement, a large quantity
of 1nductance can be obtained with smaller quantities of

use of i1ron core and coil than those of the prior art, and

a coil having a small quantity of inductance for CO, arc
welding can be achieved.

The second feature is that the magnetic flux
formed by the first coil 3 and the second coil 4 1is
directed in an identical direction and arranged 1n an

overlapping manner in the annular iron core 7. Therefore,

an ldentical welding current flows through the first coil
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3 connected to the constant current characteristic output
terminal 8 and the second coil 4 connected to the welding
base material 12 when performing manual welding, and the
magnetic flux formed by this current is directed in an
identical direction. With this connection, the first and
second colls 3 and 4 are connected in series with each
other in the case of manual welding, increasing the total
number of turns of the coil, so that the total quantity of
inductance of the first and second coils 3 and 4 becomes
a much larger value as compared with the quantity of
inductance provided solely by the second coil 4 for CO, arc
welding.

The number of turns of the second coil 4 is set
to a value appropriate for CO, arc welding. The number of
turns obtainecd by adding the number of turns of the first
coll 3 to the number of turns of the second coil 4 is set
to a value appropriate for performing manual welding.
When performing manual welding, the first coil 3 and the
second coil 4 are electrically connected in series with
each other, when the magnetic flux forméd by the first and
second coils 1is directed in the identical direction and
arranged 1n an overlapping manner, consequently achieving
a coill having a large inductance capacity. The welding
current flows through only the second coil 4 when

performing CO, arc welding, and therefore, a small



10

15

20

29

CA 02243258 1998-07-15

11 -

inductance capacity appropriate for CO, arc welding 1is
achieved.

The first coil 3 and the second coil 4 are wound
around the identical annular iron core 7, and therefore,
quantities of inductance appropriate for the respective
welding methods can be formed with a small amount of
material.

Although the present embodiment employs the
constant current characteristic output terminal and the
constant voltage characteristic output terminal as the
constant current characteristic output means and the
constant voltage characteristic output means,
respectively, they can also be achieved by providing a
switch between the outputs without using the terminals.
The present embodiment employs the holder for manual
welding and the welding rod for manual welding as tools to
be connected to the constant current characteristic output
means and employs the torch for the CO, arc welding
apparatus as tools to be connected to the constant voltage
Characteristic output means. However, it is acceptable to
employ a torch for TIG welding (Tungsten Inert Gas Arc
Welding) and a non-consumable electrode as tools to be
connected to the constant current characteristic output
means and employ a torch for MIG welding (Metal Inert Gas

Arc Welding) and MAG welding (Metal Argon Gas Arc Welding)
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as tools to be connected to the constant voltage

characteristic output means.
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WHAT IS CLAIMED IS:

1. An arc welding apparatus which solely has a
constant current characteristic output means for manual
welding and a constant voltage characteristic output means
for CO, welding and includes a welding transformer and a
current control circuit for controlling a secondary output
current of the welding transformer,

the current control circuit being connected to
one terminal of a first coil and one terminal of a second
coll, the other terminal of the first coil being connected
Co the constant current characteristic output means, the
other terminal of the second coil being connected to a
welding base metal use output means, the constant voltage
characteristic output means being connected to a junction
OI the current control circuit and the first coil, and the
first coil and the second coil being wound around an
annular 1iron core so that magnetic flux formed by the

colls 1s directed in an identical direction.

2. An arc welding apparatus which has a constant
current characteristic output means, a constant voltage
Characteristic output means and a welding base metal use
output means, and in which the coils are wound around an

ldentical annular iron core so that magnetic flux formed

by the first coil and the second coil that are connected
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to the constant current characteristic output means and
the welding base metal use output means respectively is

directed in an 1identical direction, enabling switching

between a constant current characteristic and a constant

voltage characteristic.

3. An arc welding apparatus as claimed in claim 2,
wherein the constant current characteristic output means
1s provided for shielded metal arc welding to be manually

performed.

4, An arc weldiling apparatus as claimed in claim 2,

wherein the constant current characteristic output means

1s provided for TIG welding.

5. An arc welding apparatus as claimed in claim 2,
wherein the constant voltage characteristic output means

1s provided for CO, welding, MIG welding or MAG welding.
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CONSTANT CURRENT
CHARACTERISTIC

Fig.3B
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