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Above: The Inverter Welder.

I bought my first arc welder some 45 years 
ago.  It  was  an Abel 110A AC Arc Welder 
and  over  the  years,  I've  done  a  lot  of 
welding with it. It's a massively heavy unit 
with wheels and a handle to make moving it 
easier.  The  transformer  has  a  copper 
secondary winding, which was the standard 
back then, but is unheard of these days.

I've  done  very  few  repairs  on  this  unit 
during its life, but I did replace the electrode 
holder  a  long  while  back and  around  five 
years  ago,  I  replaced  the  old  dilapidated 
welding cables with some 250A cables that 
were salvaged from a defunct mobile diesel 
welder. I still have this Abel welder and it's 
still working well today, after all this time.

Around five years ago,  I  bought a smaller 
100A AC Arc Welder from Aldi when it was 
on  special.  This  unit  is  much  smaller  and 
considerably  lighter  than  the  older  Abel 
welder, but it still has a transformer, although 
this one has an aluminium secondary, which 
is  now  the  standard  for  this  type  of 
transformer. I've made a few modifications 
and improvements to this unit over time and 
it's still working well today also.

This year, I decided to buy one of the newer 
models  of  DC Inverter  Welders.  I  chose a 
250A unit,  which  was  the  most  powerful 
that  was  available  at  the  time.  This  unit 
weighs around 5Kg and is smaller than the 
100A Aldi Unit, but it delivers 2.5 times the 
amperage of the Aldi unit.

This is a good example of how technology 
has developed in this area. In general terms, 
most  items  become  smaller  and  do  more, 
with  the  advance  of  time  and  this  welder 
clearly demonstrates this trend.

The  welder  arrived  and I  unpacked it  and 
connected  the  cables  and  did  some  test 
welds. I was impressed with the high current 
and  the  ease  of  striking  the  arc.  I've  only 
ever  previously  used  AC Arc  Welders  and 
it's a lot harder to strike an arc with an AC 
Welder than a DC Welder. This is due to the 
new technology employed in DC Welders.

After  the  successful  test,  I  put  the  welder 
away, as I didn't have an immediate need to 
do any welding. Around six months later, I 
got the welder out to do a small welding job, 
but I was amazed and disappointed to find 
that it no longer worked. All I got was a tiny 
spark which looked like it was about 10A. I 
suspect this was the secondary frequency for 
initiating the  arc,  but  where  was the  main 
welding current? It just wasn't there.

Above: The Malfunctioning Welder.

Fortunately,  the  welder  was  still  under 
warranty, being less than 12 months old, so I 
contacted the seller, who requested a video 
of the fault, which I supplied. The seller then 
promptly  sent me an identical  replacement 
welder, but they didn't want the old welder 
back.  With  the  high  cost  of  repairs  these 
days, it must have been cheaper for them to 
just replace the faulty unit with a new one, 
rather than having it  sent in for inspection 
and possible repair.



As soon as the replacement welder arrived, I 
tested it and confirmed that it was working 
correctly and I put it away. Then I contacted 
the seller again and thanked them for their 
excellent service and very fast replacement 
of the defective welder.

Now that the original welder was officially 
scrapped,  I  could take it  apart  and have a 
look  at  it.  I  couldn't  do  this  while  it  was 
under warranty, as this would have voided 
my warranty, but as the warranty had been 
sorted out and a replacement welder issued, 
there was no reason now, not to open up this 
non-working welder to see if I could find out 
what had stopped it from working.

I removed the eight screws securing the top 
cover  and  lifted  the  cover  off  and  put  it 
aside. I could now see the inner workings of 
the welder  and it  consisted of  a couple  of 
circuit  boards and a lot  of aluminium heat 
sinks. It still looked brand new inside, which 
was not surprising, because it was still new, 
having been barely used before failing.

The inside of the welder.

The first thing I did was to remove the main 
circuit  board  and  inspect  the  soldering  on 
the back for any faulty joints. On a previous 
occasion,  my  gas-less  MIG  welder  had 
developed a fault,  whereby the wire speed 
control no longer worked and the wire ran at 
full  speed.  This  fault  turned  out  to  be 
nothing more than dry  joints  on the  PCB, 
which was an easy fix, so I wondered if a 
similar fault might be the cause of this new 
inverter welder no longer working.

The PCB soldering was all good, with all the 
solder joints being in good order, so I turned 
my attention the the component side of the 
board, where I looked for any obvious signs 
of  blown-up components.  I  found nothing, 
so I  took a closer  look with a magnifying 
glass, but there was still nothing obvious.

I was beginning to think that this fault was 
beyond my scope of  finding it,  due to  the 
obvious complexity of the circuitry involved 
in  the  unit,  when I  noticed  something not 
quite right. There was a bunch of six what 
appeared  to  be  surface  mount  diodes,  just 
next  to  a  small  daughter  board  and  the 
middle diode (D15) on the right-hand side, 
just didn't look right.

This diode was sitting on an angle and one 
of  its  legs  appeared  to  be  raised  slightly 
above its solder pad. This was obviously a 
manufacturing defect, where the component 
had not been correctly adhered to the PCB 
and  therefore  not  soldered  properly,  but  it 
must have been initially touching the pad for 
the welder to have worked in the first place. 
I  was sceptical that  this  could be the fault 
that had stopped the welder from working, 
but I also wondered if it might be the culprit.

Close-up of the SMD diodes after repair.

As this was the only obvious thing I could 
see at this time, I decided to re-solder the leg 
of  the  diode  that  appeared  to  be  not 
contacting its  pad and while I  was at  it,  I 
also re-soldered both ends of all the diodes, 
as  they  all  looked  to  be  lacking  a  good 
amount of solder at their joints. This isn't the 
first time I've seen something like this.



I then connected the welder up again and got 
out what I needed to do a quick test, just in 
case  it  was  now  working  again.  I  wasn't 
really expecting it to work, as I didn't think 
that  something  as  simple  as  this  minor 
manufacturing defect, could have caused the 
failure. However, as I didn't know just how 
this circuit worked, it could be a possibility.

To  my  astonishment,  the  welder  was  now 
working again. I was amazed that just one 
bad solder joint in this part of the circuit had 
been  the  cause  of  the  failure.  I  almost 
couldn't believe that I'd found the fault and 
fixed it so easily. I'd been expecting to find 
something  major  to  be  wrong  with  the 
welder  that  would  have  either  been 
impossible to find or impossible to fix.

Above: The welder now working correctly.

With the welder now working again, I put it 
back together and put it away once again. A 
few  weeks  later,  I  needed  to  do  a  small 
welding job, so I got out this repaired welder 
and  used  it  and  it  worked  well,  with  no 
issues. Since then, I've used it several more 
times for small welding jobs and it has been 
working faultlessly since the repair.

With the light weight of this welder and its 
overall power, I think my old technology AC 
arc welders may now be rarely used, as this 
inverter welder is a far superior unit to any 
of  the  older  style  AC  transformer  type 
welders. The new technology makes it much 
easier to strike an arc and even old rods that 
are hard to use on AC welders, work well on 
this new DC inverter welder.

One problem with using old welding rods, is 
that  over  time,  the  flux  absorbs  moisture, 
which  causes  difficulty  in  striking  an  arc 
with an AC welder. The rod will often stick 
to the work, sometimes causing the flux at 
the  end  of  the  rod  to  break  off  and  this 
compounds the issue, which can result in the 
rod being discarded or the need to carefully 
trim down the end of the rod to remove any 
bare section of rod, back to the flux coating.

These old rods can actually be reconditioned 
by heating them in an oven, but I have never 
actually done this. I have newer rods that I 
usually use, but I do have some old rods that 
would be more than 25 years old, which are 
incredibly  difficult  to  use  on  an  AC  arc 
welder  due  to  the  moisture  content  of  the 
flux. Without reconditioning, they are pretty 
much useless for using on an AC arc welder.

However,  with  the  new technology  that  is 
employed  in  DC arc  welders,  this  enables 
much  easier  striking  of  the  arc  and  it's 
therefore  possible  to  use  these  old  rods 
without the need to recondition them before 
use.  This  saves time and money,  by being 
able to use rods that would be otherwise not 
be  able  to  be  easily  used  on  an  AC  arc 
welder, without being reconditioned.

This  was  an  amazing  repair  of  this  new 
welder, which had stopped working because 
of a small fault. Normally, the welder would 
have  ended  up  as  scrap,  so  I  was  very 
pleased that I was able to find this fault and 
fix it. It was very fortunate that the fault was 
easily found and fixed and that it  wasn't  a 
more  serious  fault  that  would  have  been 
impossible to find or uneconomical to repair.

It just goes to show that it's worth having a 
look  at  a  faulty  device,  even  if  you  only 
have limited experience with repairing these 
devices, as sometimes, a fault is easily found 
and fixed. The main thing to keep in mind is 
to always work safely to prevent injury or 
electrocution. Mains voltage can easily kill 
you if you don't take proper precautions and 
work  safely!!  Always  use  a  safety  switch 
when working on any electrical device.


