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Q: I am trying to make resistance weld-
ing seams using a single-phase constant
current welding control and am having a
hard time holding the tolerance required
for  this military project. We are using a
150-kVA seam welding machine with 3⁄8-
in.-wide welding wheels on 0.040-in. CRS.
The welding transformer tap switch is set
to the #1 position. I checked the learn

table in the control and see that we are in
the 25–30% range so I know I am not over-
working the welding machine. Do you
have any suggestions? 

A: The problem here is a misunder-
standing of how a resistance welding ma-
chine works. Because you are using the
control in this very low heat percentage

range, the output of the welding trans-
former is a series of very small heat pulses
and a lot of spaces in between. This
makes control of the process very sensi-
tive. No matter how good your control is,
it will be very difficult to achieve the de-
sired results with this welding machine.

Welding machine size is also often mis-
understood. The idea that you need a
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Fig. 1 — 99% weld heat. Fig. 2 — 50% weld heat.
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welding machine large enough to join the
thickest metal can also mean it will be way
too large to do the smaller thickness com-
binations. Some of this problem can be
overcome by using the welding machine
with the transformer tap switch set at the
high settings for the thicker metal weld-
ing, and then going to the low tap switch
setting for thin metals. Sadly, many of the
newer U.S.-made welding machines and
most of the imported welding machines
do not have a transformer tap switch and,
therefore, lose this ability.

To understand why using a welding ma-
chine at a very low heat percent setting is
a problem, you have to understand how a
welding control provides heat in response
to the program settings. The process is
called phase shifting. This is accomplished
by having the welding control fire the SCR
contactor (solid-state switch that conducts
voltage to the welding transformer) at dif-
ferent time delays in each half cycle of the
line power.

If you want to use all of the line volt-
age, the control will turn on the SCR con-
tactor just after the current in the weld-
ing transformer goes to zero. Since a weld-
ing transformer is an inductive device, this
will happen a little after the line voltage
goes to zero.

Figure 1 shows a welding machine op-
erating at a 99% heat setting. The lower
red trace shows the current going  into the
welding transformer primary. Note that
the current is conducted over the entire
sine wave of line power less a small notch
at each zero crossing. This would be about
the same as if you shorted the SCR con-
tactor and put the entire available line
voltage into the welding machine trans-
former. The upper blue scan shows the
RMS current created by this AC firing.
This RMS current is proportional to the
output of the welding transformer.

Figure 2 shows a current scan for a heat
setting of 50%. Note that about half of the
sine wave is being used, and the other half

has no heat. The upper scan shows the
RMS current that results from this firing. 

Figure 3 shows what happens with a
heat setting of 30%, which is similar to
your setup. Note that the amount of time
that voltage is being conducted to the
welding transformer is very small com-
pared to the time of no voltage flow in

each half cycle. The upper scan shows the
RMS current from this setting. A very
small change in this heat setting makes a
large change in the RMS current, and a
control working in this range will be un-
stable and cannot be accurate.

A good rule of thumb is to use a resist-
ance welding machine with a transformer
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Fig. 3 — 30% weld heat. Fig. 4 — 460-V welding machine operating on a 230-V line
at 60% weld heat.
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tap switch setting that will produce the de-
sired RMS welding current when the con-
trol’s heat setting is between 60 and 90%.
The recommended upper limit of 90% is
to allow the welding control to have the
ability to increase heat to compensate for
incoming line voltage variations. It also
allows for changes in the welding machine
secondary impedance as ferrous metal of
the part is being pushed into the welding
machine throat.

There are several solutions to this type
of control problem:

The first is to set the welding machine
transformer tap switch to a lower number
and then use a higher weld heat setting.
Unfortunately, in your case, you are al-
ready at the lowest setting.

Next, use the correct size welding ma-
chine for the job. If you have a smaller
kVA seam welding machine, move the job
there. As an example, a 75-kVA seam
welding machine will probably find the
proper heat setting in the 60% range to
give control back to the system.

If this is not possible, and if you are
working on a 460-V power line, connect
the welding machine to a 230-V line with
the results as shown in Fig. 4. Be sure to
change the voltage select jumpers in the
control to 230 V. Now you will be in the
60% range since the line voltage ampli-
tude will be lower and you will be using
more of each ½ cycle of this line voltage
to create the desired RMS current for
welding. This will not increase the load on
the power lines since the turns ratio of the
welding transformer will remain the same.

Note that you can operate a 460-V
transformer on a 230-V line, but you can-
not operate a 230-V transformer on a 460-
V line without damaging the transformer.

Compare this to Fig. 3, which shows
the same transformer operating on 460 V
at a 30% weld heat setting. You can eas-
ily see how much more stable the process
is when more of each half-cycle of current
is being used.

Q: I have a project to join a small hanger
strap to the top bell of a fire extinguisher.
The hanger strap has two flat welding
tabs. Each tab has a flat welding area of
about 1⁄2 × 3⁄4 in. The drawing specifies four
small spot welds on each tab. I tried doing
this and cannot get very strong welds.
What am I doing wrong?

A: The problem here is in the hands of the
designer. Many people who design sheet-
metal parts do not have a full understand-
ing of how spot welding works and, as a
result, specify parts that cannot be suc-
cessfully welded. This part seems to be
such a case.

When you make the first of the four
small spot welds, you fuse the metal to

form a nugget. When you try to make the
second spot weld, some of the voltage
being conducted from the upper to the
lower electrode finds an easy path through
the fused metal of the first weld nugget.
This is called shunting. Because of shunt-
ing, the second weld will be considerably
weaker than the first weld. When you do
the third and fourth welds, the same prob-
lem continues, but at an even greater level
of strength loss.

Making four welds this close together
will, if you are lucky, produce a total
strength of about 11⁄2  times that of a single
weld. And since the diameter of each weld
nugget will be small enough to fit into this
tab, the total strength of all four welds will
be very low as you have observed.

The solution is to use welding projec-
tions on the tabs. This will allow the weld-
ing current to make good separate welds
at each projection in one pass of the weld-
ing machine, and the strength of the over-
all joint will be much closer to the strength
of a single projection multiplied by the
number being used. 

In this case, since you are welding a flat
tab to a curved surface, it would be best
to use two oval-shaped projections placed
at right angles to the radius of the part.
This will allow the maximum weld area

and compensate for any slight misalign-
ment of the parts.

Another big advantage to using pro-
jections on this part is that you can use flat
electrodes. These electrodes will have
much longer life than a small spot weld-
ing electrode, and weld strength will not
be dependent on how well the electrodes
are dressed.◆

MAY 201322

REPRINTS REPRINTS

To order custom reprints 
of 100 or more of articles in

Welding Journal,
call FosteReprints at

(219) 879-8366 or
(800) 382-0808. 

Request for quotes can be faxed to (219) 874-2849.
You can e-mail FosteReprints at 

sales@fostereprints.com.

ROGER HIRSCH is past chair of the
RWMA, a standing committee of the
American Welding Society. He is also
president of Unitrol Electronics, Inc.,
Northbrook, Ill., a manufacturer of re-
sistance welding controls and process
water chillers. Send your comments
and questions to Roger Hirsch at
Roger@unitrol-electronics.com, or
by mail to Roger Hirsch, c/o Welding
Journal, 8669 NW Doral Blvd., Suite
130, Doral, FL 33166.

Change of Address?
Moving?

Make sure delivery of your Welding Journal is not interrupted. Con-
tact the Membership Department with your new address informa-
tion — (800) 443-9353, ext. 204; mtrujillo@aws.org. 

RWMA May 2013_Layout 1  4/16/13  2:01 PM  Page 22


