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(57) Abréegée/Abstract:

A welding apparatus provided with lower electrode portions, upper electrode portions, and a cooling water circulation duct which
circulates and supplies cooling water to welding electrode pressurizing cylinder guns on the upper electrode portions. And, a check
valve Is disposed on an upstream side to the cylinder guns in the cooling water circulation duct. Further, a booster Is disposed on a
downstream side to the cylinder guns In the cooling water circulation duct, and the cylinder guns are extended for welding by
pressurizing the cooling water in the duct from the booster to the check valve through the cylinder guns.
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ABSTRACT OF THE DISCLOSURE

A welding apparatus provided with lower electrode portions, upper
electrode portions, and a cooling water circulation duct which
circulates and supplies cooling water to welding electrode pressurizing
cylinder guns on the upper electrode portions. And, a check valve is
disposed on an upstream side to the cylinder guns in the cooling water
circulation duct. Further, a booster is disposed on a downstream side
to the cylinder guns in the cooling water circulation duct, and the
cylinder guns are extended for welding by pressurizing the cooling
water in the duct from the booster to the check valve through the

cylinder guns.
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TITLE OF THE INVENTION

WELDING APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a welding apparatus.

Conventionally, as shown in Figure T and Figure 8, a welding
apparatus, provided with an electrode die portion ¢ having a lower base
portion a and an upper base portion b elevatable as to close to and part
from the lower base portion a, plural lower electrode portions d
arranged on the lower base portion a, plural upper electrode portions e
arranged on the upper base portion b, and an elevation driving mechanism
which ascends and descends the upper base portion b, is known.

To explain in further detail, the upper electrode portion e has
welding electrode pressurizing cylinder guns g supplied with cooling
water circulation in unpressurized state and pressed to contact a welded
object f placed on the lower electrode portions e in pressurized state,
and each of the cylinder guns g is connected to a cooling water
circulation supplying duct h. And, a booster i is disposed on an
upstream side to the cylinder guns g in the duct h, and a stop valve |
Is disposed on a downstream side to the cylinder guns g in the duct h.

In Figure T and Figure 8, plural cylinder guns g form a group, and one
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booster i and one stop valve J are provided as to correspond to the
group. That is to say, this welding apparatus is provided with plural
boosters i and stop valves | respectively corresponding to the groups
of the cylinder guns g.

Figure 8A shows unpressurized state of the cylinder gun g. Both of
the booster i and the stop valve j are in open state, and cooling water
is circulated and supplied to the cylinder gun g through the duct h. In
welding, as shown in Figure 8B, the stop valve j is closed by supplying
compressed air with switching an electromagnetic valve k, the booster i
is worked to become closed state by supplying compressed air with
switching an electromagnetic valve m, and the cylinder guns g of one
group are extended by pressurizing the cooling water in the duct h from
the booster i to the stop valve j through the cylinder gun g to contact
and weld the welded object f placed on the lower electrode portions d.
And, in Figure 8B, biased portion represents the pressurized cooling
water.

However, there are problems that each of the boosters i and the
stop valves J, used once or twice in one cycle of production, require
large installation space for their utilization rate, and, the
electromagnetic valves k and m, corresponding to each of the boosters |
and the stop valves ], cause high cost.

And recently, for example, for changes in crash safety standards of

automobiles, number of pressed parts and welding spots have been




CA 02282920 2004-10-25

inclining to extremely increase along with increasing rigidity of automobile
body, upper and lower electrode portions in one welding apparatus have been
increasing thereby, and increase of number of parts such as a booster and
structural complication of the apparatus have been generated. Further, there
is a problem directly relating to weldability that pressure control of many
(eighteen, for example) boosters can not be set individually in one cycle of
production in conventional gun pressurizing control, and a welding element,
namely, pressurizing control is forced to be constant.

And, concerning the elevation driving mechanism which ascends and
descends the upper electrode portions, many parts cause much cost for that a
crank elevation driving mechanism is used as the elevation driving
mechanism, and it has bad influence on operating rate of production that die
height (the height of the die) is manually set and the die is changed semi-
automatically.

To solve the problems above, it is therefore an object of the present
invention to provide a welding apparatus with which constructural
simplification and reduction of production cost can be achieved, and multi-
point welding can be conducted with high accuracy.

An aspect of the invention is as follows: a welding apparatus provided
with an electrode die portion having a lower base portion and an upper base
portion at least one of which is driven to ascend and descend to freely close
to and part from each other, plural lower electrode portions attached to the
lower base portion, plural upper electrode portions attached to the upper base
portion having plural groups of welding electrode pressurizing cylinder guns
which are supplied with cooling water in unpressurized state and pressed to a
welded object placed on the lower electrode portions to weld in pressurized
state, and a cooling water circulation duct which circulates and supplies the
cooling water to the plural groups of cylinder guns, comprising a construction
in which: a booster, corresponding to predetermined plural groups of one unit
of one of said upper electrode portions or predetermined plural groups of said
plural upper electrode portions, is disposed on a downstream side and directly
communicating with the plural groups of cylinder guns in the cooling water

circulation duct; a check valve corresponding to each group of the
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predetermined plural groups of the upper electrode portions having the
cylinder guns is disposed on an upstream side and directly communicating
with the cylinder guns in the cooling water circulation duct; a branch valve
switchabie from being connected to the booster to avoiding the booster and
disposed between the cylinder guns and the booster in the cooling water
circulation duct as to correspond to each group of the cylinder guns; and the
cylinder guns of the predetermined groups of the upper electrode portions are
extended and pressed to the welded object to weld by switching the branch

valve and pressurizing the cooling water with the booster.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described with reference to the
- accompanying drawings in which:
Figure 1 is a schematic explanatory view of construction showing a
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preferred embodiment of a welding apparatus of the present invention;

Figure 2 is a schematic explanatory view of construction showing an
elevation driving mechanism;

Figure 3A is a working explanatory view showing unpressurized state
of a welding electrode pressurizing cylinder gun;

Figure 3B is a working explanatory view showing pressurized state
of the welding electrode pressurizing cylinder gun;

Figure 4 is a schematic explanatory view of construction showing
another preferred embodiment of the welding apparatus;

Figure 5 is an explanatory view showing unpressurized state of the
welding electrode pressurizing cylinder gun;

Figure 6 is an explanatory view showing pressurized state of the
welding electrode pressurizing cylinder gun;

Figure T is a schematic explanatory view of construction showing a
conventional example;

Figure 8A is a working explanatory view showing unpressurized state
of a welding electrode pressurizing cylinder gun in the conventional
example; and

Figure 8B is a working explanatory view showing pressurized state
of the welding electrode pressurizing cylinder gun in the conventional

example.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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Preferred embodiments of the present invention will now be
described with reference to the accompanying drawings.

Figure 1 and Figure 2 show a preferred embodiment of a welding
apparatus of the present invention. This welding apparatus is provided
with an electrode die portion 3 having a lower base portion 1 and an
upper base portion 2 at least one of which is driven to elevate as the
upper and lower base portions freely close to and part from each other,
and the electrode die portion 3 is detachably attached to a base frame
4. And, plural lower electrode portions 5 are arranged on the lower base
portion 1, and plural upper electrode portions 6 are arranged on the
upper base portion 2.

To describe concretely, the upper base portion 2 is arranged on the
base frame 4 as to be elevatable, and the upper electrode portions 6
are driven to elevate along with the upper base portion 2 by an
elevation driving mechanism 8. The elevation driving mechanism 8 is
provided with a vertical guiding rod 7T attached to the base frame 4 for
guiding the upper base portion 2 as to freely slide vertically, a nut
portion 9 arranged on the upper base portion 2, a screw shaft 10 which
is vertically arranged in the base frame 4 as to freely rotate and
screws into the nut portion 9, and a motor 11 which drives the screw

shaft 10 to rotate. Torque from the motor 11 is transmitted to the

screw shaft 10 through a rotation force transmission member such as a
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belt, a pulley, etc. And, 12 represents a balance weight for reducing
the load of the motor 11. The above balance weight 12 may be omitted by
increasing the power of the motor 11.

And, in this welding apparatus, the upper electrode portion 6 is
having a welding electrode pressurizing cylinder gun 13 which is
supplied with cooling water in unpressurized state and pressed to
contact a welded object W placed on the lower electrode portion 5 in
pressurized state, and provided with a cooling water circulation duct 14
which circulates and supplies cooling water to each cylinder gun 13 of
each upper electrode portion 6. The cooling water, sent from a cooling
water supplying device not shown in Figures, circulates in an arrow A
direction in the duct 14. '

Further, as shown in Figure 1 and Figure 3, in the welding
apparatus of the present invention, a check valve 15 is disposed on an
upstream side to the cylinder gun 13 in the cooling water circulation
duct 14, and a booster 16 is disposed on a downstream side to the
cylinder gun 13 in the cooling water circulation duct 14. In this case,
one cylinder gun 13 or plural cylinder guns 13 of predetermined number
compose a group, and one check valve 15 and one bboster 16 correspond to
the group of cylinder guns 13. That is to say, this welding apparatus
is provided with plural check valves 15 and plural boosters 16
respectively corresponding to plural groups of the cylinder guns 13. And,

1T represents an electromagnetic valve which switchés supplying
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direction of compressed air supplied to the booster 16. As described
above, the cylinder gun 13 is defined as that one or plural cylinder
guns 13 compose a group in the present invention.

Figure 3A shows unpressurized state (non-welding state) of the
cylinder gun 13. In this case, cooling water which runs through the
cooling water circulation duct 14 is circulated as to pass the check
valve 15, the cylinder gun 13, and the booster 16 serially. In welding,
the upper base portion 2 is descended to a position of predetermined
height by the elevation driving mechanism 8 described with reference to
Figure 2, the cooling water in the duct 14, running from the booster 16
to the check valve 15 through the cylinder gun 13, is pressurized by
working of the booster 16 to become closed state with switching the
electromagnetic valve 17 as shown in Figure 3B, the check valve 15 is
closed and the cylinder gun 13 is extended (with water pressure)
thereby, and a tip electrode portion 18 of the cylinder gun 13 is
pressed to the welded object W placed on the lower electrode portion 5
to weld. Biased portion shows the cooling water in pressurized state.
In this case, four cylinder guns 13 of a group simultaneously extend
and weld (refer to Figure 1).

And, after the welding, as shown in Figure 3A, the check valve is

opened by working of the booster 16 to become open state with switching
the electromagnetic valve 17 again, the cooling water is circulated again,

the cylinder gun 13 supplied with compressed air (see an arrow B)
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becomes contracted state and parts from the lower electrode portion b.

As described above, also in case of the other groups of the
cylinder guns not shown in Figures 3A and 3B, each group of the
cylinder guns extends and contracts to weld by working of each booster
16, corresponding to each group of the cylinder guns, to open and close.

And, as shown in Figure 4 and Figure 5, in case that the welding
apparatus of the present invention has many upper electrode portions 6
(72 portions, for example), one booster 16, corresponding to
predetermined plural groups of one or plural upper electrode portions 6,
is disposed on a downstream side to the cylinder gun 13 in the cooling
water circulation duct 14, one check valve 15 corresponding to a
cylinder gun 13 of each group is disposed on an upstream side to the
cylinder gun 13 in the duct 14, and a branch valve 19, switchable from
connected to the booster 16 to avoiding the booster 16 side, is
disposed between the cylinder gun 13 and the booster 16 as to
correspond to the cylinder gun 13 of each group.

To concretely describe this preferred embodiment in Figure 4,
plural groups of four upper electrode portions 6 (cylinder guns 13)
such as a first group 31, a second group 32, a third group 33, a fourth
group 34, a fifth group 35, etc. are arranged. And, one booster 16 is
disposed as to correspond to four groups of the cylinder guns 13, and
one check valve 15 and one branch valve 19 are disposed as to

correspond to one group of the cylinder guns 13. That is to say, in
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Figure 4, one booster 16a corresponds to four groups, namely the first
group 31 through the fourth group 34.

And, the cooling water circulation duct 14, connected to the
cooling water supplying device not shown in Figures, branches into
plural first branch ducts 21 on an upstream portion, and the cooling
water runs through each of the first branch ducts 21, each of the check
valves 15, each group of the cylinder guns 13, and each of the branch
valves 19 serially (refer to Figure 5). And, the cylinder guns 13 in one
group are communicatively connected with the first branch duct 21 in
series.

And, as shown in Figure 4 and Figure 5, on a downstream side of the
branch valve 19, a second branch duct 22 is disposed for connection to

the booster 16 side, and a third branch duct 23 is disposed for avoiding
the booster 16. In this case, four second branch ducts 22,
corresponding to four branch valves 19, become confluent into one duct
which reaches the cooling water supplying device (not shown in Figures)
through one booster 16, and, four third branch ducts 23, corresponding
to four branch valves 19, become confluent into one duct which reaches
the cooling water supplying device (not shown in Figures). That is to
say,.the cooling water circulation duct 14 is composed of the first
branch ducts 21, the second branch ducts 22, the third branch ducts 23,
etc.

And, air pipes 24, 25, 26, and 27 are provided as shown in Figure 4,
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the compressed air, supplied by a compressor not shown in Figures, is
sent to each of the boosters 16, each of the branch valves 19, and each
of the cylinder guns 13 through the air pipes 24, 25, 26, and 27. And,
28 represents an electropneumatic regulator, 29 represents a booster
valve for returning guns, and 30 represents a tank.

Figure 4 and Figure 5 show unpressurized state (non-welding state)
of the cylinder guns 13 of each group, and each of the branch valves 19
is switched to close each of the second branch ducts 22. Therefore, the
cooling water flowing in the cooling water circulating duct 14 is
returned to the cooling water supplying device passing through each of
the check valves 15, each of the cylinder guns 13, and each of the
branch valves 19.

In case that welding is conducted with the upper electrode portions
6 of the first group 31, for example, as shown in Figure 6, firstly,
the booster 16 (16a) is connected to the second branch duct 22 by
switching the branch valve 19 (19a) corresponding to the first group 31.
A piston valve portion 36 is moved by sending compressed air with
switching the electromagnetic valve 20 corresponding to the branch
valve 19a to close the branch duct 23 and open the branch duct 22. Then,
the cooling water in the duct 14, from the booster 16a to the check

valve 15a through the branch valve 19a and the cylinder gun 13a, is

pressurized by working of the booster 16a, the check valve 1ba is

closed and the cylinder gun 13a is extended thereby, and a tip
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electrode portion 18 of the cylinder gun 13a is pressed to the welded
object W placed on the lower electrode portion 5 to weld (refer to
Figure 4). Biased portion shows the cooling water in pressurized state.
In this case, the cylinder guns 13 of other groups in unpressurized
state (non-welding state), namely the second group 32, the third group
33, the fourth group 34, etc., are supplied with the cooling water
circulated continuously.

And, after the welding, as shown in Figure b, the check valve 15a
is opened and the cooling water is circulated again by opening the
booster 16a and switching the branch valve 19a, and the cylinder gun 13a
supplied with compressed air (shown with an arrow B) returns to
contracted state.

Next, in case that welding is conducted with the upper electrode
portions 6 of the second group 32, similar to the above description,
four cylinder guns 13 of the second group 32 are extended by
pressurizing the cooling water with switching a branch valve 19b
corresponding to the second group 32 and working of the booster 16a. As
described above, the third group 33 and the fourth group 34 of the
cylinder guns 13 of the upper electrode portions 6 can be serially
extended to weld. And, in case that welding is conducted by the upper
electrode portions 6 of groups after the fifth group 35, the booster 16
and the branch valve 19 corresponding to each group are chosen and

worked.
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In the present invention, not restricted to the embodiments
described above, for example, order of welding, which does not
necessarily start with the first group 31, can be freely set by
controlling the electromagnetic valve 17 corresponding to the booster 16
and the electromagnetic valve 20 corresponding to the branch valve 19
of each group. And, the welding can be conducted with plural groups
simultaneously, for example, the upper electrode portions 6 of the
first group 31 and the upper electrode portions 6 of the fourth group 34
are simultaneously worked to weld. And, electrode pressurizing control
of each welding point is possible by the booster 16, and the welding

can be conducted with high accuracy.

Although a case that one booster 16 corresponds to four groups of
the upper electrode portions 6 is shown in the present embodiment, one
booster 16 may be corresponding to one to three groups or more than five
groups of the upper electrode portions 6. And, number of the upper
electrode portions 6 for one group is freely determined. And, in case
that number of groups corresponding to one booster 16 is small, for
example, a case that one booster 16 corresponds to only one group of the
upper electrode portions 6, the branch valve 19 may be omitted.

According to the welding apparatus of the present invention,
simplification of construction and reduction of production cost can be
obtained because conventionally necessary stop valves and electric

circuit can be omitted. And, parts change and maintenance of the
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apparatus become easy, and change of the installation site becomes easy
for use of the small check valves 15. And, it is possible to attach the
apparatus directly to a die attachment port which is conventionally
impossible to attach the apparatus to, length of piping of the cooling
water circulation duct 14 can be shortened, and delay of pressurizing
the cylinder gun caused by inflation of high-pressure hose of piping in
pressurization is lessened and follow-up ability is improved thereby.

And, according to the welding apparatus of the present invention,
in a welding apparatus having many upper electrode portions 6, number
of the boosters 16 can be greatly reduced, for example, from
conventional 18 units to 4 units, by corresponding one branch valve 19
and one check valve 15 to one group of the upper electrode portions 6,
piping becomes easy and production cost can be reduced by reduction of
assembly man hour and space. And, pressurization control for each
welding point becomes possible for adopting the electropneumatic
regulator for pressure control of the booster 16, multi-point welding
with high accuracy and stable quality can be conducted thereby. That is
to say, electrode pressurizing force control, welding element for
stabilizing welding quality, can be established.

Although pressure sensors which detect water pressure in the
cylinder guns must be disposed to each duct of many boosters
conventionally, number of the pressure sensors can be greatly reduced

accompanying the reduction of the number of the boosters 16 in the




CA 02282920 1999-09-21

present invention.

Further, according to the welding apparatus of the present
invention, construction of the elevation driving mechanism 8 becomes
simple, and number of parts and production cost of the driving system
can be reduced. And, material cost for the electrode die portion is
reduced because change of die height (height of the die) is possible
and the die height can be set low. Further, change of the die can be
automatic and production operating rate is improved.

Although the present invention has been fully described by way of
examples with reference to the accompanying drawings, it is to be noted
here that various changes and modifications otherwise depart from the
scope of the present invention, they should be construed as being

included therein.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE [S CLAIMED ARE DEFINED AS FOLLOWS:

1. A welding apparatus provided with an electrode die portion having a lower base
portion and an upper base portion at least one of which is driven to ascend and
descend to freely close to and part from each other, plural lower electrode portions
attached to the lower base portion, plural upper electrode portions attached to the upper
base portion having plural groups of welding electrode pressurizing cylinder guns which
are supplied with cooling water in unpressurized state and pressed to a welded object
placed on the lower electrode portions to weld in pressurized state, and a cooling water
circulation duct which circulates and supplies the cooling water to the plural groups of
cylinder guns, comprising a construction in which:

a booster, corresponding to predetermined plural groups of one unit of one of
said upper electrode portions or predetermined plural groups of said plural upper
electrode portions, is disposed on a downstream side and directly communicating with
the plural groups of cylinder guns in the cooling water circulation duct;

a check valve corresponding to each group of the predetermined plural groups of
the upper electrode portions having the cylinder guns is disposed on an upstream side
and directly communicating with the cylinder guns in the cooling water circulation duct;

a branch valve switchable from being connected to the booster to avoiding the
booster and disposed between the cylinder guns and the booster in the cooling water
circulation duct as to correspond to each group of the cylinder guns; and

the cylinder guns of the predetermined groups of the upper electrode portions are
extended and pressed to the welded object to weld by switching the branch valve and

pressurizing the cooling water with the booster.

16
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