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i Polarity/current
Power sources f Vr\l/hen using dlirect current the gas tungsten arc welding process }fog n_eed to select
: | the correct polarity f ial 1 . Choosing a polarity is an
The power sources for gas tungsten arc welding provide either an ?":Tat'”gnc _ l important pgrt ofltt%eo:’ter;;;ga;epr:;tt;: ?Je“(’;ealgsg it gﬁggtss tfgle O?Jeragﬁg
:_:{L’J:rrenitt (AC)bor g dnnrectfo it;r;e;; \LE:); :Jrca:ecgpw:t;?aaiﬂc;r; (;fsb:r:hédg-gégunirt equency ch%rgc:e)risticstpf the arc, heat input and level of weld penetration.
unit can be Dulilt In | ' SO Ul - 8 ;. - » (-) negative
EY SgHFr:;agf;osrmers ® [A)g l{;g positive
® generaior | = i :
= AC/DC HF transformer rectifiers |
= inverters. - DC (-) negative
Gas tungsten arc welding power sources are fitted with high frequency (HF) so the oc
arc can self start. Self start or non-touch start means the arc can be ln_rtlated welding
without the electrode having to make contact with the workpiece. There is more - . Do
information on HF later in this section. supply
ACHF transformers
ACHF (alternating current high frequency) transformers produce a safe and : .' <
adjustable alternating current for welding. This type of machine is generally used | g sk L;_;}-
for gas tungsten arc welding aluminium, magnesium and their alloys. } S _ &
gas ® electrons
| 1ons @ %
DC generators ! = {
DC (direct current) generators are designed to generate an adjustable direct i : work
current for welding ferrous and non-ferrous metals. These machines are not often : DC straight polarity
used today because transformer rectifiers and inverters are more efficient and : (electrode negative)

popular. Generators can be fitted with portable HF units for non-touch starting. , With the DC negative polarity the electrod torch) |
' _ - ectrode (torch) is connected to the negative

terminal of the power source. The negative electrons flow from the electrode to

AC/DC HF transformer rectifiers !E concentrate about two thirds of the heat energy into the positive workpiece and
AC/DC HF (alternating current/direct current high frequency) transformer rectifiers . Pproduce a deep penetrating weld. DC polarity is used for welding all types of
are the most popular type of power source. They supply either AC or DC welding ~ Materials except aluminium and magnesium alloys.

current with HF. This power source is suitable for welding all metals, both ferrous

and non-ferrous. DC (+) positive

DC

| - weldi
Inverters 2 :elr:g
Inverters are a newer type of power source that is lighter, more portable and multi- | supply
functional. Inverters can be used for different types of welding processes. They 1
are designed to produce DC current. More specialised and expensive types | [ | - ——
provide AC current. i ;
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When using DC+ polarity the electrode (torch) is connected to the positive terminal
and the workpiece to the negative terminal of the power source.

The electrons flow from the workpiece to concentrate about two thirds of the heat
energy into the electrode and the remainder into the workpiece. This causes
electrode overheating and much shallower weld penetration and so DC electrode
positive is seldom used. It requires larger size electrodes on lower currents to
prevent the electrode melting into the weld pool.
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ACTHF gives a weld penetration charact
posiive. Its electrical cleaning action m
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eristic between that of DC negative and DC
akes it ideally suited to welding aluminium

Examples of arc and weld penetration characteristics
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AC alternating current
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High frequency systems

The term high frequency, as applied to welding processes and power SOUrces, .
usually refers to electrical pulses in the frequency range °f.5°-000' to 3'090’000
hertz (cycles) per second at very low amperages. When high frequency is
switched on a superimposed secondary voltage is passed through the welding
circuit.

High frequency is used to provide:

1. Arc stabilisation with AC current. When an AC sine wave passes through
zero the arc cuts out, high frequency provides stable re-initiation of the arc
which produces very smooth arc conditions.

2. Gas ionisation. High frequency when used in conjunction with GTAW
provides high voltage at the tungsten tip. Since the ionisation potential of
Argon is low the high frequency voltage does create an improved ionised gas
path for the welding current to follow.

3. Arc initiation. High frequency energy, by ionising a gas path between the
electrode and work piece in GTAW bridges the physical distance making non
touch starts possible.

4. High frequency efficiency. To maintain high frequency efficiency it is

necessary to accurately maintain the contact points in the high frequency unit.
Qualified electricitians are responsible for the service of the points unit.
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