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10 steps to proper torch setup,

By Jim Watson and
Jennifer Simpson

lasma arc '.'.'-:.".-:l:n;: (PAY) uses

plasma, a gas that has been heared

to a high twemperature and

ionized. The plasma becomes electncally

conductive, transferring an electric arc o

the workpicce through a small orifice. This

ensures a high concentration of heat to a

small area. The shielding gas enters the arc

zone and channels the plasma to the work-
picce in a precise column,

Because of the advanced level of arc
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maintenance

control and accuracy, PAW is suitable for
use in precision w,:].;linﬁ applications. The
weld thar resules is a produce of high hear
concentration delivered through the plasma
worch and the hl‘li:!l.“:n:_"_ g5 thar proects the
molien weld puddle against exidation.
Additionally, the arc is columnar, which
redluces the chances of (i:ll:ll:'l'e_'\_l.' 10 i'l.d;l:l.:l'lii'll'l
components of the workpiece. The welding
arc transfer allows thin sheets, fine wire,
and miniamee COmMpPOnents (o be welded.
The nareow colummnar arc, however,

acoepts fewer wolerances than the wider arc

of gas tungsren anc welding (G TAW), Even
the slightest adjustment or process variation
¢an cause premature torch failure or
arc-starting difficulty, the mest common
problems associaced with PAW,

For high-production work, it can be
frustrating, not o mention expensive, if
Yo have o stop E:lrru.:.l.h:..ti-::lr'l. [{] El‘E!l!.'l-:.'L' a
damaged vorch, While your first instince
may be o blame the torch manufrcrurer,
:hl_" I"I-r-l_'l.l'l]{'!ﬁﬁ |.l_|;|'|.|l]|'|' :I'I:!_'u' IH.' .ih:‘-ﬁ'.‘i.il.':‘i."d
with the setup and maintenance of your

equipment or with your procedure,



Troubleshooting Torch Failure

Generally, vorch failure is caused by a shon
within the torch thar causes it to arc inter-
nally rather than arcing chrough the
elecrrode 1o the workpiece. Maintaining 2
consistent procedure is key to improving
arc starting, minimizing torch failure, and,
most impertant, minimizing downtime.
You can optimize the performance of your
plasma worch by incorporating the follow-
ing steps into your stup and maintenance
1=

1. When setting up your plasma
torch, don't modify any of the replace-
ment paris, and be sure a qualified and
trained individual services your torch.
Torch parts are highly engineerad compo-
nents that should.net be rinkered with.
Incorrectly installing or cross-threading
replacement pans can cause intemal arcing.

2, Check for O-ring damage. This can
be caused by assembling dry, unlubricated
liners inco the toech, or by failing 1o replace
cracked or wom O-rings around the shidd
cup, tonch bedy, or backeap. O-rings cost less
than a dollar, making them casy, inexpensive
protection against prematune tosch filure.

3. Check your gas pressure and flow
rates, and be aware of the potential for
shielding gas contamination. Use a high-
quality lowmeter, and be sure 1o set the
pressure and How rate o the recommended
senting for your equipment and application.
Buy your gas from a trusted supplice, and
make sure all the leads and firtings have
been tested for leaks,

4. Use only original equipment
manufacturer (OEM) or aftermarker
mphnrmml: p:lruﬁ'm'nawriﬁtd supplicr.
Variations in manufacturing processes from
several manufacturers can cause tolerance
stack-up problems thar will lead 10

«inconsistent welding performance.

While many end users wormy thar cheir
equipment warranty will be void by using
replacement torch pares from an aftermar-
ket manuFacturer, this is most likely noc the
case, though many OEMs may suggest
otherwise. The u&:ﬁfhigh-qu.t][t}rpﬂﬁ ina
high-quality system is the best way 1o avoid
equipment problems.

Addivionally, PAW is a global industry
serving global markers, Your best option is

to buy your welding products from 2 trss-
ed, high-quality supplier who offers only
carefully selected, quality products from
known manufacturers.

5. Use precision-ground tungsten
electrodes from a trusted preground
tungsten electrode supplier. This will
ensure that correct electrade tip geometry
and ground finish are mainsained. If you
grind or regrind your tungsten in-house,
use a dedicated rungsten grinder to avoid
contaminating the dectrode, and follow the
equipment manufacturer’s grind specifica-
tions closely.

6. Follow the manufacourer’s settings
guide for electrode sethack and dp orifice
size. Deep electrode sethack can cause
inconsistent arc starting and, uliimately,
torch failure.

7. Confirm that you have selected the
transfer-arc mode on the power supply
and that the correct amperage is set for
the torch you're using. It's important 1o
avoid overpowering the vorch, which causes
excessive heat inpur.

8. Check the level of the water in the
reservoir regularly, and change the
cooling water at least once a year.
Insufficient watercooling also can lead o
excessive heat inpur.

9. Check the electrical integrity of the
work lead cable, cable connection 1o the
elamp, and workpiece. Improper cable
insulation and poor connections can lead 1o
internal arcing,

10. Maintain the proper tip-to-work-
piece standoff. You can take the guesswork

out of this process by using an arc voluge
sensing contral.

Torch-starting Issues

A common problem with a plasma rorch is
that it can be hard 10 start. In an optimal
setup, the pilor arc is initkated berween the
worch electrode and nozzle tip. The are then
is wransferred o the weld piece, d:l'm:ring
intense heat to 2 small area by forcing the
gas and arc through a small orifice in the
nezle and tip. If the transfer is not iniciat-
od, you'll need 1o examine several factors.

Start pm!;ltm: often are caused I;].'
inconsistent gas flow rates. Again, buy gas
from a trusted supplicr and ensure thar
your equipment is leak-free. The plasma arc
nozzle or tip orifice also can cause gas flow
pmhl:m:. It"s important to make sure
you're using the right size odifice for your
welding application.

A leaking O-ring or backeap also can
cause starting problems. Look for blueing
on the tip of the tungsten, which indicates
thar ouwrside air is leaking into che rorch.
This also will be apparent in the weld iself,
which will have 2 grayish tint and may il
an X-ray inspection. Addigonally, make sure
1o venify that the power supply's pilot board
and pilot arc resistor are operating properly.

Peor-quality electrodes also can con-
wribute 1o arc-starting problems and may
not Lt a5 Jong, Again, always buy from a
trusted supplier.

You may also consider using some of the
new tungsten formulas, which are blends
scientifically designed o balance migration
and evaporation rates. Other new formulas
are cryogenically tecaned 1o produce 2 mose
dﬂ'ﬁf ST,

Finally, a simple step like having a check
list on the production floor and making
sure your welding engineers and shift super-
visors adhere 1 it will go a long way woward
building the kind of consistent procedures
required by the precision of PAYW. B
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