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welding, following

. required: a power supply; &
brings better control plasma console . (somefimeb
external, sometimes built in); g

The plasma welding procesision applications and towater recirculator (sometimeg
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was introduced to theprovide long electrode life forexternal, sometimes built in); §
welding industry in 1964 high production requirements aplasma welding torch; and &
as a method of bringing betteall levels of amperage. Plasm#&orch accessory kit (tips,
control to the arc weldingwelding is equally suited toceramics, collets, electrodes, and
process in lower current rangesnanual and automatic applicasetup gages).
Today, plasma retains the origtions. It is used in a variety of
inal advantages it brought to théoining operations ranging fromFeatures and benefits
welding of miniature compo- There are a range of feature
nents to seam welding, to higlkand benefits to plasma arc
volume production welding, andwelding.

)

many others. Plasma arc welding features &
protected electrode which allows
How it works for less electrode contamination|.

172}

A plasma is a gas which isThis is especially advantageou
heated to an extremely high temin welding materials that out gas
perature and ionized so that itvhen welded and contaminatg
becomes electrically conductivethe unprotected GTAW elec-
and a TIG arc on the right. Below, the S B TGN CRk X dordivenees i arc - lengih
diagram shows the schematic dlfferencethis plasma to transfer an elecehanges due to arc shape and
between the plasma arc on the left and theyic 51 10 a workpiece. Theeven heat distribution. This
TIG arc on the right. Note the cylindrical eta| to be welded is melted byesults in the arc stand off dis
shape of the plasma arc when compared tothe intense heat of the arc antances not being as critical as if
the conical shape of the TIG arc. fuses together. GTAW. Plasma arc welding

In the plasma welding torch agives a good weld consistency
Tungsten electrode is locate@nd no AVC is needed in 99% o
within a copper nozzle having aapplications, sometimes eveI

Pictured above is a plasma arc on the left
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small opening at the tip. A pilotwith wirefeed.

arc is initiated between the torch The arc transfer is gentle an
electrode and nozzle tip. This arconsistent so it provides for
is then transferred to the metal tavelding of thin sheet, fine wire,
be welded. By forcing theand miniature components
plasma gas and arc through @here the harsh GTAW arc start
constricted orifice, the torchwould damage the part to be
industry by providing an delivers a high concentration ofvelded. Offering a stable arc in
advanced level of control ancheat to a small area. With higlwelding reduces arc wander sp
accuracy to produce high qualityperformance welding equip-the arc welds where it is aimeq
welds in both miniature and preiment, the plasma process praallowing weld tooling in close
duces exceptionally high qualityproximity to the weld joint for

............................................... welds. optimum heat Sinking_

By Bernard Mannion - Plasma gases are normally There is only minimal high
Marketing Manager argon. The torch also uses a sefrequency noise used in plasma
and ondary gas which can be argorarc welding to start the pilot arc
Jack Heinzman IlI, argon/hydrogen, or helium,thus plasma can be more easily
President which assists in shielding theused with NC controls with lesg

Pro-Fusion Technologies, Inc, ~ molten weld puddle thus mini-fear of the arc starting noisg
Newbury Park, CA mizing oxidation of the weld.  causing glitches in any electrical




equipment. Another benefit liesture components and goodequires less skill to control the
in welding applications control in downsloping to a weldweld puddle. To reach inside
involving hermetic sealing ofedge. The arc diameter chosecorners and crevices the TIG
electronic components wherevia the nozzle orifice used assistprocess allows the tungsten
the GTAW arc start would causen predicting the weld bead sizewelding electrode to be extende
electrical disturbances possible in order to improve access.
damaging the electronic interApplications In strip metal welding, the
nals of the component to be The plasma process can gentlglasma process provides th
welded. yet consistently start an arc to thability to consistently transfer
Arc energy in plasma weldingtip of wires or other small com-the arc to the workpiece ang
can reach three times that of TIQgonents and make repeatabheeld up to the edges of the weld
welding causing less weld diswelds with very short weld timejoint. In automatic applications
tortion and smaller welds withperiods. This is advantageouso arc distance control is heces
higher welding speeds. Weldingvhen welding components suctsary for long welds and the
as needles, wires, lightprocess requires less mainte
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bulb filaments, thermo- nance to the torch components.
couples, probes, and

some surgical instru-

ments.

When dealing with her-
metically sealed medical
and electronic compo-
nents, sealed via welding,
the plasma process pro-
vides the ability to—1)
reduce the heat input to
the part; 2) weld near del-
icate insulating seals;
and, 3) start the arc
without high frequency

4 4 electrical noise which

i could be damaging to the
‘\5 electrical internals.

A whole repair
industry has sprung up to

A plasma welding torch has an intri- aSSist companies wishing
cate internal design to carry plasma tcl)_ rehL:se _cimpongngs W[[th
pilot gas, shield gas, water coolingfsr(')?n m{jsllj:sg O?CveareTnhZ
hoses, and power cables for plasmaability of modern

pilot arc current and weld current.  icrdarc power supplies

to gently start a low
time can be as short as 0.005 seamperage arc and make repairs
ideal for spot welding of fine has provided users with a unique
wires, while the accurate weldalternative to conventional
times, combined with precisionrepair and heat treatment. Both
motion devices, provide forthe micro-TIG and microplasma
repeatable weld start/stop posiwelding processes are used for
tions in seam welding. Lowtool, die, and mold repair. For
amperage arc welding (as low asutside edges the plasma process
0.05A) allows welding of minia- offers great arc stability and

This reprint is adapted from a feature article published in the August
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